
Phylogenetic Systematics of the Amolops Group of

Ranid Frogs of Southeastern Asia and the

Greater Sunda Islands

Introduction

The genus Amolops is a large group of ranid frogs

that lives in mountain brooks of southeastern Asia.

The distinctive characters of the group are the

presence in tadpoles of an abdominal sucker and

ventral and dorsal poison glands.

Cope (1865, p. 117) erected the genus Amolops
for Polypedates afghana Gunther, 1858, and di-

agnosed the genus as "terminal phalanges short;

transverse limb long; tongue without median in-

ferior prominence; no dorso-lateral glandular folds;

vomerine teeth." On the same page, Cope de-

scribed another new genus, Staurois, which he di-

agnosed by "terminal phalanges slender, with short

transverse limb; tongue with median inferior

prominence; no dorso-lateral folds; no vomerine

teeth; ethmoid widely separating prefrontals, and

these from frontoparietal." The type species of

Staurois is Ixalus natator Gunther, 1858 (by sub-

sequent designation of Boulenger, 1918).

In 1887 Boulenger described three tadpoles of

Rana afghana (Gunther) (= Polypedates afghana),

collected from rapid streams in the Kakhi Hills,

India. These tadpoles had an adhesive abdominal

disk (Hora, 1932) and a denticle formula of 111:5—

5/1-1:111. Noble (1927, p. 107) wrote, "One nat-

ural group of species often referred to Rana is

characterized by mountain-brook larvae equipped
with a large adhesive or friction disk on the ab-

domen. . . . The only other Salientia possessing

such tadpoles have been grouped together as a

distinct genus Staurois. ... I have referred them
all to Staurois." Noble obviously did not recognize

the genus Amolops, despite the presence of an ab-

dominal sucker and poison glands in larvae. After

Noble (1927), some herpetologists such as Pope

(1927), Noble (1931), Pope and Boring (1940),

Bourret (1942), Liu (1950), and Liu and Hu (1961),

as well as the Herpetology Group of Sichuan In-

stitute of Biology ( 1 977), continued to use the name
Staurois. Inger (1966) presented the basic argu-

ments for treating Amolops as distinct from Stau-

rois. In fact, Staurois is different from Amolops in

five characters: poison glands and abdominal
sucker absent in larvae; vomerine teeth absent;

two foramina on the exoccipital bone, and a car-

tilaginous edge on the posterior horn of the hyoid

present in adults.

The most recent checklist (Matsui, in Frost,

1985) included 23 species of Amolops. Three new
Bornean species were described by Matsui (1986),

and one new species from Yunnan was described

by Su et al. (1986). I described a new species from

Yunnan, China (Yang, 1987) and am describing

three new species from Java, Sumatra, and Nepal
in this paper. Therefore, there are 32 known spe-

cies of the Amolops group in southeastern Asia

and the Greater Sunda Islands.

Materials and Methods

I have examined specimens from amnh, fmnh,

nmnh, ummz (United States); ku (Japan); bmnh

(England); rmnh, zma (Netherlands); and cm, ftc,

kjz, smnh (People's Republic of China). I dissected

and examined skulls, sterna, hyoid apparatuses,

metacarpalia, and some muscles of the hand of

most species of Amolops, as well as external char-

acters of all. I also examined the same characters

in the eight outgroups (see below). I include de-

tailed descriptions of the tadpoles of each species.

Measurements were made following the system
outlined by Liu and Hu (1961). Snout-vent length

is abbreviated as SVL. Head width is the distance
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Fig. 1. Outgroup relationships for Amolops. a. In eight outgroups a simple state exists for characters 1, 2, 7, 8,
and 9 (see Table 1) that is plesiomorphic to the ingroup, Amolops. b. In this diagram the predominant-states method
has been used to select the most common state (designated a) occurring among eight outgroups as the plesiomorphic
state, or an equivocally plesiomorphic state (a,b) has been assigned with respect to the ingroup, Amolops, for characters
3, 4, 5, 6, and 10.

between the angles of the jaw, head length the

distance between the tip of the snout and the pos-
terior angle of the jaw, diameter of eye the distance

between the anterior and posterior corners, tym-
panum the horizontal width of the tympanum, and
tibia the length the distance between both ends of

the tibia with the leg folded. Tadpoles are staged

according to Gosner ( 1 960). The formula for larval

denticles follows the standard method, designating
the number of continuous rows by Roman nu-

merals and interrupted rows by Arabic numerals.

Thus, 111:4-4/1-1 :II indicates a total of seven rows
on the upper lip, of which three rows are contin-

uous; and three rows on the lower lip, of which

only the innermost is divided.

Analysis of Characters

In this section I present a description of the

characters used and their polarities. I have chosen
to compare character states of Amolops with those

of Asiatic species of Rana, which is probably the

group closest to Amolops. I have used eight groups
of Rana depicted by Liu and Hu (1961, p. 217)
and Boulenger (1920): Rana cyanophylyctis and
R. hexadactyla; R. tigerina; R. boulengeri; R. kuhli

plus R. blythi, R. laticeps, and R. magna; R. pleu-
raden and R. nigromaculata; R. japonica; R. an-

dersoni; R. nigrovittata plus R. erythraea and R.

chalconota (fig. 1).

For some characters only a single state occurs
in the outgroups and another state occurs in all or

one of the subgroups of Amolops {see below). In

such cases, the state common to the outgroups is

designated plesiomorphic. Where several states

occur among the outgroups, I have selected the

most commonone as the plesiomorphic state, fol-

lowing the predominant-states method of Mad-
dison et al. ( 1 984). Because the relationships among
outgroups are uncertain, four of the decisions made
using the predominant-states method are equiv-
ocal.

1. Abdominal sucker (fig. 2). A sucker with a

raised rim and a free border is found immediately
behind the oral disk of tadpoles of Amolops. Di-

aphragmatic muscles attach to the body wall op-

posite the center of the sucker (Noble, 1 929). Usu-

ally a band of specialized, roughened epidermis
lies just inside the posterior and lateral margin of

the sucker.

Suckers with these characters are unknown in

other ranid larvae. Therefore, by direct compari-
son with the outgroups, its presence is the derived

state. Only one ranid larva, that of Rana sauteri,

has a weak sucker-like disk on the abdomen. But,

as pointed out by Kuramoto et al. ( 1 984), the suck-

er in R. sauteri is very different from that of Amo-
lops because the rim is not free of the abdominal

wall, the sucker has no roughened surface area,

and the diaphragmatic muscles are absent.

2. Upper beak of larva (fig. 3). An undivided

upper beak with a smooth outer surface appears
in larvae of all ranoid families and is characteristic

of all of the outgroups (fig. 3, part 1); therefore,

this state is plesiomorphic. The derived state, in

which the keratinized portion of the upper beak

is divided and its outer surface is ribbed (Inger,

1985), occurs in a number of larval Amolops from
Borneo.

3. Postorbital glands in larva (fig. 4). Postor-

bital glands in tadpoles of Amolops are grouped
in patches behind the eye. These glands have vis-
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Fig. 2. Tadpole of Amolops lifanensis, ventral aspect,

showing abdominal sucker and ventral glands (
x 5).

ible openings and are brown. Postorbital glands

also occur in some tadpoles of the Hylarana group,

such as R. chalconota and R. nigrovittata, but not

in R. erythraea. Using the predominant-states

method, I assume that absence of postorbital glands

is the plesiomorphic state at the outgroup node.

4. Lateral glands (fig. 4). Glands similar to the

postorbital ones occur in patches at infraorbital,

prespiracular, and midlateral areas and on the cau-

dal fin of tadpoles in R. chalconota and R. ni-

grovittata, as well as in some species of Amolops
from Borneo, Java, and Sumatra. These glands are

not visible in species of Amolops from the main-

land. By the predominant-states method, absence

of these lateral glands is the plesiomorphic state.

5. Ventral glands in larva (fig. 2). Glands

grouped in patches on the belly just before the tail

occur in tadpoles of Amolops from the mainland,

Sumatra, and Java, as well as in tadpoles of a few

species of the Hylarana group, R. chalconota and

R. nigrovittata. These glands differ from the lateral

glands in that they consist of smaller glandules,

are yellow in color, and lack visible openings. Sev-

en of eight outgroups do not have ventral glands.

By the predominant-states method, I consider the

absence of these glands to be the plesiomorphic

state and their presence apomorphic. Somespecies

of Amolops exhibit a secondary loss of ventral

glands, which becomes a second apomorphic state.

6. Scattered glands on back in larva (fig. 4). In

one of eight outgroups, the Hylarana group species

such as R. chalconota and R. nigrovittata, glan-

dular glands are present in patches on the back;

they are found in no other outgroup. Only a few

species of Amolops have them. On the basis of the

predominant state, absence of these glands is con-

sidered to be the plesiomorphic state.

7. Uninterrupted rows of denticles on lower lip

in larva. All larvae of species of Rana from China

and Southeast Asia (except R. alticola) have three

or fewer continuous rows of denticles on the lower

lip. This state is also present in most larval Amo-

lops from China. Larval Amolops from the Sunda

Islands and those from Menyang, Yunnan, have

four or more undivided rows. On the basis of sim-

ple comparison with the outgroups, the presence

of more than three uninterrupted rows is the de-

rived state.

8. Length of first metacarpal (fig. 7). In all spe-

cies in the outgroup ranids, the first metacarpals

are attached to one another and surrounded by an

expanded pad. In males of all of these groups, the

first metacarpal is less than 0.58 times the length

of the second. The same state occurs in some spe-

Fig. 3. Beak forms of Amolops group tadpoles. 1. Amolops granulosus, both beaks single (
x 14; from Liu & Hu,

1961). 2 and 3. Merislogenys sp. B: upper beak divided and ribbed (2a, from Inger, 1966); both beaks divided and
ribbed (3).
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Fig. 4. Tadpoles ofAmolops group. 1. Tadpole of Meristogenys sp., showing infraorbital, midlateral, and caudal

glands (x2). 2. Tadpole of Huia sp. (x2; collected in Menyang, Yunnan, China; from Liu & Hu, 1961). 3. Tadpole
ofAmolops torrentis, with posterior glands present (x4; from Liu et al., 1973).

cies of the Amolops group from Borneo. In the

remaining species ofAmolops from mainland Asia,

Java, and Sumatra, the first metacarpal is greater

than 0.5 times the length of the second. This latter

state is considered to be apomorphic on the basis

of comparison with the outgroups.

9. Ratio of length of tibia to snout- vent length

(SVL). The ratio of tibia length to SVL is less than

0.62 (0.39-0.62) in all outgroups as well as in most

species of Amolops from the mainland. By out-

group comparison this is the plesiomorphic state.

Most Bornean, Javan, and Sumatran species of

Amolops and A. nasica from Thailand have a tibia

length-SVL ratio of more than 0.7, which is con-

sidered to be the apomorphic state.

10. Shape of terminal phalanx of third finger

Table 1 . Summary of polarity of character states of the Amolops group of species.

Character Plesiomorphic Apomorphic

1 . Abdominal sucker of larva

2. Upper beak of larva

3. Postorbital glands of larva

4. Lateral glands of larva

5. Ventral glands of larva

5. Ventral glands of larva

6. Dorsal glands of larva

7. Uninterrupted rows, lower denticles,

larva

8. Length of first metacarpal, adult

9. Ratio of tibia length to SVL
10. Shape of terminal phalanx, third finger

Absent
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Fig. 5. Proposed phylogenetic relationships among
Amolops subgroups. Derived states are indicated by
character number and state (in parentheses) (see Table

2).

(fig. 7). Species of Amolops have expanded disks

at the tips of the fingers, with the terminal pha-

langes T-shaped. Among the outgroups, only

members of Hylarana, such as chalconota, ery-

thraea, and nigrovittata, have the same condition.

On the basis of predominant state in the out-

groups, absence of T-shaped phalanges is the ple-

siomorphic state.

Phylogenetic Analysis

Polarity of character states is summarized in

Table 1 . Table 2 shows the distribution of derived

states in subgroups of Amolops species. The con-

tents of these subgroups are: A, afghanus, chun-

ganensis, formosus, granulosus, hainanensis,

himalayanus, hongkongensis, jinjiangensis, kaul-

backi, larutensis, lifanensis, loloensis, macrorhyn-

chus, mantzorum, monticola, nepalicus, ricketti.



2. In tadpoles, some scattered glands on back; crossbar of terminal phalanx less than 0.6 times length

in adults Huia

Tadpoles without scattered glands on back; crossbar of terminal phalanx more than 0.6 times length

in adults Amolops

Amolops Cope (1865)

Type species: Amolops afghanus (Gunther) =
Poly-

pedates afghana Gunther.

Amolops Cope, 1865, Nat. Hist. Rev., n.s., 5: 117,

type species: Polypedates afghana Gunther, 1859,

"1858," type locality: "Afghanistan" (in error).

Staurois (part), Noble, 1927, Ann. N.Y. Acad. Sci.,

20: 107.

Diagnosis— Adults with (1) crossbar of termi-

nal phalanx greater than 0.6 times length of pha-

lanx; (2) first metacarpal greater than 0.6 times

length of second; and (3) tibia less than 0.7 times

SVL. Tadpoles with (4) abdominal sucker behind

oral disk; (5) beaks undivided, with outer surface

smooth; (6) no more than 3 continuous rows of

denticles on lower lip (except in A. larutensis, which

has 4); (7) clusters of glands ventrally near end of

body; and (8) no scattered glands on back. Amo-
lops differs from Huia in characters 3, 6, and 8,

and from Meristogenys in characters 1, 2, 3, 5,

and 7.

Characters ot Amolops—Body depressed and

slender; tips of fingers with large disks, diameter

of third finger disk larger than tympanum, except
in A. chunganensis; tympanum usually distinct;

length of tibia usually less than 0.7 times SVL;
disks of toes usually smaller than those of finger;

length of first metacarpal equal to or greater than

%second; anterior %of nasal bone wide, oval.

Head of tadpole oval, snout round (dorsal view),

flat below; eye dorsal; nostril nearer to eye than

to snout; oral disk ventral, followed by large ab-

dominal sucker; upper lip lacking papillae except
at sides of mouth; upper denticles usually 111:1-1

to 111:5-5, two species with 11:2-2 to 11:4-4, one

IV:5-5, III: 1-1 (2-2, 4-4, 5-5 from the mainland);
lower denticles usually 1-1:11, rarely III, one spe-

cies 1-1 :IV; beaks single, with fine serrations and
smooth outer surface; abdominal sucker with

rough, marginal band of cornified epidermis and
two isolated patches of similar tissue near the ter-

minals of the marginal band; tadpoles with post-

orbital and ventral glands.

This genus includes 20 species.

Distribution— Southeastern Asia (mainland).

Key to Species of Amolops

1 . Ventral surface of tarsus with glandular fold 2

Glandular fold lacking on tarsus 4

2. Bony projections at front of mandible hainanensis

Bony projections absent 3

3. Tympanum invisible hongkongensis

Tympanum large, with obvious rim torrentis

4. Vomerine teeth grouped in ovoid transverse patches afghanus
Vomerine teeth grouped in long oblique patches or vomerine ridge present 5

5. Horny spinules on back or on side of head and body 6

Spinules absent 7

6. Horny spinules distributed over entire back and top of head in males, on upper surface of thigh

and base of forearm in both sexes granulosus

Horny spinules confined to side of head and shoulder and grouped in small clusters

himalayanus
7. Both sexes with axillary glands or areolae larutensis

Axillary glands or areolae absent 8

8. Canthi parallel (bridge from nostril to eye) macrorhynchus
Canthi converging 9

9. Fringe of skin on third finger formosus
No fringe of skin on third finger 10
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10. Pair of large tubercles on side of anus jinjiangensis

Lacking pair of large tubercles on side of anus 11

1 1 . Green above with sharply defined round or oval reddish brown spots on head and body . . loloensis

Not green above 12

12. Reddish brown above with yellowish green markings on back viridimaculatus

Not as above 13

1 3. Dorsolateral fold present 14

Dorsolateral fold absent 15

14. Skin smooth on back monticola

Skin rough on back chunganensis
1 5. Male with paired gular pouches nepalicus

Gular pouches absent 16

1 6. Toes fully webbed 17

Fourth toe webbed to distal subarticular tubercle and with narrow fringes on both sides to

disk 18

1 7. Skin on back rough 19

Skin on back and belly smooth lifanensis

1 8. First finger shorter than second kaulbacki

First finger almost equal to second mantzorum
19. Vomerine teeth absent; male with paired vocal sacs wuyiensis

Vomerine teeth in groups converging posteromedially; vocal sacs absent ricketti

Amolops afghanus (Gunther). Figures 6, 7.

Polypedates afghana Gunther, 1858, Cat. Batr. Sal.

Brit. Mus., p. 81. Type locality: Afghanistan (in

error).

Amolops afghanus Cope, 1865, Nat. Hist. Rev., n.s.,

5: 117.

Ixalus kakhiensis Anderson, 1879, Anat. Zool. Res.,

p. 845. Type locality: Nampoung Valley.

Polypedates marmoratus Anderson, 1 879, Anat. Zool.

Res., p. 842. Type locality: Khasi Hills, India; Pon-

see in Kakhyen, Yunnan, China.

Rana afghana Boulenger, 1882, Cat. Brit. Sal., p. 69.

Rana latopalmata Boulenger, 1890, Fauna Brit. India,

Rept., p. 462. Type locality: Tenasserim.

Staurois afghanus Pope and Boring, 1 940, Peking Nat.

Hist. Bull., 15: 47; Liu, 1950, Fieldiana: Zool., 2:

358; Liu and Hu, 1961, Tailless Amphibians of

China, p. 230.

Diagnosis— This is the only species in which

vomerine teeth are in transverse groups between

the choanae.

Description— A moderate-sized frog, males 37-

43 mm(10 males from Thailand), females 72-81

mm(8 females from Thailand); snout sloping from

level of nostril to tip and projecting beyond lower

jaw for distance shorter than distance from nostril

to lip; canthi sharp; lores oblique to near lips; pine-

al body visible (a rounded tubercle between eyes);

tympanum distinct and rounded, 0.5 times di-

ameter of eye; vomerine teeth in transverse groups.

Fingers moderately long, first finger almost equal

to second; tips expanded into large disks with cir-

cummarginal grooves; subarticular tubercles

rounded and bulging; supernumerary tubercles

visible on three outer fingers; three palmar tuber-

Fig. 6. Hyoid body measurements and landmarks.

/. Length of hyoid: shortest length. 2. Length of proces-

sus alaris: greatest length. 3. Length of posterolateral

process: distance between posterolateral process and

junction of posterolateral process with posterior horn.

4. Width of hyoid: narrowest width. 5. Anterior process.

6. Medial cartilage on posterior horn. 7. Anterior horn.
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Fig. 7. Amolops afghanus: 1, sternum (x3); 2, hyoid (x4); 3, ventral aspect of third finger (x6); 4, terminal

phalanx of third finger (
x 6); 5, first and second metacarpals (

x 4).

cles present; hind limbs moderately long; tibia 0.6

times SVL; disks of toes smaller than those of

fingers; toes fully webbed; subarticular tubercles

small, oval, and bulging; inner metatarsal tubercle

present, outer metatarsal tubercle absent. Skin

rough with small tubercles on back and side of

body; dorsolateral fold absent; temporal fold weak;

belly with tubercles smaller than those of back.

Mottled greenish olive on back in life, dark brown
crossbars on limbs; light gray spots on throat.

Male with yellowish, velvety nuptial pad; vocal

sacs and gular pouches present.

Body of hyoid narrower than long; anterior horn

with anterior process present, length of alary pro-

cess xly- xk length of hyoid body; posterolateral pro-

cess length '/3— '/z length of body of hyoid; medial

cartilage absent on posterior horn. Mesosternum

simple, transverse, length 2 times width; metaster-

num small, feebly expanded, slightly notched with

limbs parallel. Musculus palmaris longus undivid-

ed; m. p. profundus attaches to rim of aponeurosis

palmaris. Length of first metacarpal 0.77 times

second; width of crossbar on terminal phalanx of

third finger equal to length.

Tadpole with a large abdominal sucker; denti-

cular formula 111:5-5/1-1:11; postorbital and ven-

tral glands present.

Distribution— Thailand: Chiang Mai prov-

ince. India: Sikkim, at 900 m; Khasi Hills. China:

Yunnan: Longchuan.

Amolops chunganensis (Pope). Figure 8.

Rana chunganensis Pope, 1929, Amer. Mus. Novit.,

no. 325: 3. Type locality: Chungan, Fujian, China.

Staurois chunganensis Liu, 1941, Peking Nat. Hist.

Bull., 15(4): 291, 190; 1950, Fieldiana: Zool. Mem.,
2: 337.

Diagnosis— Three species, Amolops chunga-

nensis, A. granulosus, and A. monticola, have a

dorsolateral fold. However, of these, A. chunga-
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Fig. 8. Amolops chunganensis: 1, hyoid (*6); 2, sternum (x6); 3, ventral aspect of third finger (*6); 4, terminal

phalanx of third finger (*6); 5, first and second metacarpals (*6). Below: dorsal aspect of male, life-sized; ventral

aspect of tadpole (
x 3).

nensis has rounded, horny granules on the back,

A. granulosus has spinules on the back and A.

monticola has smooth skin.

Description— A small frog, trunk moderately

slender, males 34-39 mm, females 44-54 mm;
head length greater than width; snout short, equal

to or less than eye diameter; snout blunt, project-

ing slightly beyond lower jaw; canthi rounded; lores

oblique to near lip; pineal body visible; tympanum
visible, diameter 0.46 times eye; vomerine teeth

converging backward. Finger slender, first finger

almost equal to second; disks of all fingers small

and with circummarginal grooves; subarticular

tubercles rounded and bulging; supernumerary tu-

bercle at bases of three outer fingers; three palmar
tubercles present; hind limbs moderately long,

length of tibia 0.59 SVL; fourth toe fully webbed
to distal subarticular tubercle and with narrow

fringes of skin on both sides to disk; the rest of

toes fully webbed to disks laterally; subarticular

tubercles small, oval, and bulging; inner metatar-

sal tubercle oval; no outer metatarsal tubercle. Skin

rough above; dorsolateral fold distinct; temporal
fold indistinct; small horny granules on back. Ol-

ive green on back in life, or grayish brown or red-

dish brown.

Male with gular pouches; large velvety nuptial

pad on first finger.

Hyoid width greater than length; anterior horn

with anterior process present; length of processus

alaris equals Vy-Vi length of hyoid; posterolateral

process more than xh length of hyoid; medial car-

tilage of posterior horn absent.

Posterior end of mesosternum simple, trans-

verse; length of mesosternum 1 .2-2.0 times width;

metasternum notched and limbs diverging. Length
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of first metacarpal bone 0.82 times second; width

of crossbar on terminal phalanx third finger 0.4

times length. Musculus palmaris longus not di-

vided; all fibers of m. p. profundus attached to rim

of aponeurosis palmaris.

Tadpole with a large abdominal sucker; denticle

formula usually 111:4-4/1-1:11, rarely 111:3-3/1-1:

II; ventral and postorbital glands present.

Habitat— Forest streams.

Distribution— China: Fujian; Gansu; Guang-

xi; Guizhou; Hunan; Shanxi; Sichuan; Yunnan.

spots on head and body, the spots often with small

green dots (Boulenger, 1920); crossbars on limbs;

hinder side of thighs marbled with black; belly

mottled.

Males with vocal sacs, but gular pouches absent;

with a velvety nuptial pad on first finger.

Distribution— India: Khasi Hills; Darjeeling.

Amolops granulosus (Liu and Hu). Figure 9.

Amolops formosus (Gunther)

Polypedatesformosus Gunther, 1875, Proc. Zool. Soc.

Lond., p. 571. Type locality: Khasi Hills, India.

Rana formosa Boulenger, 1881, Cat. Batr. Sal., p.70;

1890, Fauna Brit. India, Rep., p. 463; 1920, Rec.

Ind. Mus., 20: 220.

Amolops formosus formosus, Dubois, 1974, Bull. Mus.
Natl. Hist. Nat., Paris, (3), 213, Zool. 143: 37.

Diagnosis— Five species of this genus—Amo-

lops formosus, A. kaulbacki, A. macrorhynchus, A.

wuyiensis, and A. ricketti—have a fringe of skin

on the third finger. Amolops formosus differs from

A. macrorhynchus in having no granules on the

side of the head; from A. wuyiensis and A. ricketti

in having smooth skin on the back; and from A.

kaulbacki in having a granulate belly.

Description— A moderate-sized frog, male 53

mm(1 specimen, from Nepal), females 53-75 mm;
head as long as it is broad or slightly broader than

long, and much depressed; snout round, projecting

beyond lower jaw, a distance less than xh depth of

snout at level of nostril; nostril midway between

tip of snout and eye; canthi obtuse, lores feebly

oblique, concave; pineal body visible; tympanum
small, round, and distinct; vomerine ridge con-

verging backward, teeth grouped at end of ridge.

Fingers very long; first finger shorter than second;

tips of fingers with large disks and circummarginal

grooves (except first finger); subarticular tubercle

round and bulging; supernumerary invisible; two

palmar tubercles; hind limbs long, length of tibia

0.6 (male), 0.57 (6 females) times SVL and almost

equal to length of foot; disks of toes smaller than

those of fingers; toes fully webbed to distal subar-

ticular tubercle and with narrow fringes on both

sides to disks; subarticular tubercles oval and bulg-

ing; an oval inner but no outer metatarsal tubercle.

Skin smooth above; dorsolateral fold absent; tym-
panal fold present; belly granulate. Bright green

above, with sharply defined blackish or brownish

Staurois granulosus Liu and Hu, 1961, Tailless Am-
phibians of China, p. 233. Type locality: Mao Kian,
Sichuan.

Diagnosis— This is one of two species in the

genus having dorsal spinules, A. granulosus and
A. himalayanus. In A. granulosus the spinules are

distributed over the entire back and top of head

in males, on the upper surface of the thigh and
base of the forearm in both sexes, and on the rear

of the dorsum and side of the head behind eye in

females. In the second species, A. himalayanus,
the spinules are confined to the side of the head

and shoulder and are grouped in small clusters.

Description— A small frog, male 36-42 mm
(10 males), females 49-52 mm(2 females), body
slender; length of head slightly greater than width;

snout rounded and weakly pointed, projecting be-

yond lower jaw for distance less than depth of

snout at nostril; pineal body visible in line between

anterior corners of eye; canthi distinct and con-

verging; diameter of tympanum relative to di-

ameter of eye, 0.36 in males (mean of 10), 0.40 in

two females; vomerine toothrows short, converg-

ing backward. Fingers slender, first finger shorter

than second; tips of fingers with large disks with

circummarginal grooves except on first finger; sub-

articular tubercles rounded and bulging; disks of

toes smaller than those of fingers; fourth toe fully

webbed to middle subarticular tubercle and with

narrow fringes on both sides to disk; second and

third toes fully webbed to disks laterally, fifth toe

webbed to disk medially; subarticular tubercles

small; inner metatarsal tubercle present, outer

metatarsal tubercle absent; tibia length 0.6 times

SVL. Skin with white spinules as in Diagnosis

above; dorsolateral glandular fold interrupted;

temporal fold weak; venter smooth. Purple-brown
on back in life, with a few green spots; a dark line

from side to snout to groin.

Males with strong forelimb and velvety nuptial

pad; with vocal sac but no gular pouches.
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Fig. 9. Amolops granulosus: 1, sternum (*2); 2, hyoid (x6); 3, ventral aspect of third finger (x4); 4, terminal

phalanx of third finger (
x 4); 5, first and second metacarpals (

x 4). Below: life-sized male; ventral aspect of tadpole

(x 3) (from Liu & Hu, 1961).

Hyoid width greater than length; anterior horn

with anterior process present; length of processus

alaris more than xh length of body of hyoid; pos-

terolateral process Vy-Vi length of body of hyoid;

medial cartilage absent on posterior horn. Meso-

sternum notched posteriorly, width equal to length;

metasternum in two parts, notched, with diverging

limbs. First metacarpal bone 0.86 times second;

width of crossbar on terminal phalanx of third

finger 0.8 times length. Musculus palmaris longus

undivided; all fibers of m. p. profundus attach to

rim of aponeurosis palmaris.

Tadpole with a large abdominal sucker; denticle

formula 11:4—4/1-1:11; a pair of yellow postero-

ventral glands and two postorbital groups of glands.

Habitat —Altitude about 1500 m; forest

streams.

Distribution —China: Sichuan: Mao Xian,

Guan Xian.

Amolops hainanensis (Boulenger). Figure 10.

Staurois hainanensis Boulenger, 1 899. Proc. Zool. Soc.

Lond., p. 958. Type locality: Hainan; Liu et al.,

1973, Acta Zool. Sinica, p. 396.

Rana hainanensis Boulenger, 1920, Rec. Ind. Mus.,

20: 222.

Diagnosis— Three species, A. hainanensis, A.

hongkongensis, and A. torrent is, possess a glan-

dular fold on the ventral surface of the tarsus; but

hainanensis, with a pair of bony projections on

the front of the mandible, differs from hongkong-
ensis and torrentis.

Description— A large species, males 7 1-93 mm
(N =

20), females 68-78 (N =
20); width of head

equals length; snout short and projecting slightly

beyond lower jaw; nostril nearer to tip of snout

than to eye; canthi distinct and converging; lores

vertical; pineal body invisible; tympanum dis-
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Fig. 10. Amolops hainanensis: top, life-sized male, dorsolateral aspect; bottom, tadpole, about stage 37 (xl'A)

(from Liuetal., 1973).

tinct, 0.28 times eye; vomerine teeth absent; a pair

of bony projections on the front of mandible. Fin-

gers moderately long, first finger as long as second;

disks of fingers large, with a circummarginal groove;

outer palmar tubercle absent; hind limb short,

length of tibia 0.52 times SVL; disks of toes small-

er than those of fingers; all toes fully webbed; sub-

articular tubercles large; obvious fringe of skin at

inner side of first and outer side of fifth toe; inner

metatarsal tubercle flat; outer metatarsal tubercle

absent. Skin rough; back with many small tuber-

cles; larger tubercles scattered on back; dorsolat-

eral fold absent; temporal region, side of body,
and dorsal surface of thigh granular; interrupted

glandular ridge on ventral surface of tarsus to inner

metatarsal tubercle; small flat tubercles on belly.

Olive on back, with black and dark olive spots;

rear of thigh with black network; dark brown
crossbars on limbs; venter reddish.

Male without vocal sac or nuptial pad.

Tadpole with a large abdominal sucker; denticle

formula 111:2-2/1-1:11; postorbital and ventral

glands present.

Habitat— Living in streams having rocky, bushy
banks.

Distribution— China: Hainan: Five Fingers

Mountains.

Amolops himalayanus (Boulenger). Figure 1 1 .

Rana himalayana Boulenger, 1888, Ann. Mag. Nat.

Hist., (6)2: 507. Type locality: Darjeeling; 1890,

Fauna India, Rept., p. 463; 1920, Rec. Ind. Mus.,
20: 219.

Amolops formosus himalayanus, Dubois, 1974, Bull.

Mus. Natl. Hist. Nat., Paris, (3), 213, Zool. 143:

357.

Diagnosis— The only other species having light

spinules is A. granulosus. In A. himalayanus the
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spinules are in small, distinct clusters and are lim-

ited to the side of the head and base of the fore-

limb.

Description— A large frog, male to 76 mm, fe-

male 88 mm; body depressed and slender; width

of head equal to length; snout rounded and pro-

jecting beyond lower jaw a distance less than depth

of snout at level of nostril; canthi rounded and

converging; lores vertical at canthis and oblique

near lip; nostril nearer to eye than to tip of snout;

pineal body visible; tympanum without obvious

rim and indistinct; groups of vomerine teeth short

and converging backward. Fingers slender, first

finger shorter than second; tips of fingers expanded
into large disks with circummarginal grooves ex-

cept on first finger; large, long supernumerary tu-

bercles at bases of three outer fingers; outer palmar
tubercle absent; hind limbs moderately slender;

tibia 0.63 times SVL: disks of toes smaller than

those of fingers; toes fully webbed; oval subarticu-

lar tubercles; a long narrow metatarsal tubercle;

outer metatarsal tubercle absent. Skin smooth on

back; light horny spinules on side of head; spinules

in small clusters; dorsolateral fold absent; tem-

poral fold very thick and straight; small tubercles

under anus and rear of thigh; skin on rear of belly

with tubercles. Color in alcohol brownish on back;

yellowish brown on belly.

Male with paired vocal sacs; no gular pouches;

a velvety nuptial pad on inner and upper surfaces

of first finger.

Length of first metacarpal bone 0.89 times sec-

ond; width of crossbar of terminal phalanx of third

finger 1.17 times length.

Distribution— India: Darjeeling. Nepal.

Amolops hongkongensis (Pope and Romer). Fig-

ure 12.

Staurois hongkongensis Pope and Romer, 1951,
Fieldiana: Zool., 50: 606. Type locality: Hong Kong.

Staurois diayunensis Liu and Hu, 1975, Acta Zool.

Sinica, 21: 268. Type locality: Daiyun Mountain,

Fujian.

Diagnosis— Amolops hongkongensis, A. hai-

nanensis, and A. torrent is are the only three species

of this genus that have a glandular ridge on the

ventral surface of the tarsus. However, A. hong-

kongensis has two bony projections at the front of

the mandible; A. torrentis has a large tympanum
with an obvious rim and A. hongkongensis has a

tympanum that is invisible.

Description— A moderate-sized frog, males to

58 mm, females to 63 mm; width of head greater

Fig. 1 1 . Amolops himalayanus: 1, mesosternum and
metasternum (

x 4); 2, ventral aspect of third finger (
x 4);

3, terminal phalanx of third finger (
x 4); 4, first and sec-

ond metacarpals (
x 4).

than length; snout short, slightly narrowed and

rounded, projecting beyond lower jaw less than

depth of snout at level of nostril; canthi distinct;

lores oblique to near lip; nostril midway between

tip of snout and eye; pineal body visible; tympa-
num invisible; vomerine teeth absent. Fingers de-

pressed; first finger shorter than second; tips of

fingers expanded into large disks with circum-

marginal grooves; subarticular tubercles of fingers

rounded and bulging; supernumerary tubercle on

third finger; two palmar tubercles; hind limbs

moderately long; tibia 0.57 (males), 0.52 (females)

times SVL; disks of toes smaller than those of

fingers; toes fully webbed; inner side of first and

outer side of fifth toe with fold of skin; subarticular

tubercles oval and bulging; inner metatarsal tu-

bercle present, no outer metatarsal tubercle. Skin

rough above, dorsolateral fold absent; temporal

fold distinct; many small tubercles on side of body
from rear of eye to groin; belly smooth. Brown on

back, with indistinct darker and lighter markings;

crossbars on limbs; throat with melanophores.

Male with paired vocal sacs but no gular pouch-

es; a yellowish white velvety nuptial pad on inner

base of first finger.

Hyoid width greater than length; anterior horn

with anterior process present; length of processus

akin s more than Vi length of body of hyoid; pos-

terolateral process '/»— '/» length of body of hyoid;

medial cartilage of posterior horn absent. Meso-

sternum simple, posterior end transverse, length
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Fig. 12. Amolops hongkongensis: 1, sternum (x 2); 2, hyoid (x 6); 3, ventral aspect of third finger (x 6); 4, terminal

phalanx of third finger (
x 6); 5, first and second metacarpals (

x 6). Below, life-sized male.

1.2-2.0 times width; metasternum notched and

limbs diverging. Length of first metacarpal bone

0.82 times length of second; width of crossbar on

terminal phalanx of third finger 0.46 times length.

Musculus palmaris longus undivided; all fibers of

m. p. profundus attached to rim of aponeurosis

palmaris.

Tadpole with a large abdominal sucker and den-

ticle formula 111:1-1/1-1:11; postorbital and ven-

tral glands present.

Habitat -Altitude 300-1400 m.

Discussion— I have compared 10 males and 10

females of S. daiyunensis from Fujian with types

of A hongkongensis (1 4 males, 10 females). Both

samples agree in the following: vomerine teeth ab-

sent; tarsal fold present; toes fully webbed; large

disks at the tips of the fingers; many small tubercles

on the side of the body from the rear of the eye

to the groin; an obvious temporal fold; indistinct

tympanum; indistinct darker and lighter markings
on the back; crossbars on limbs. These samples

differ, however, in SVL from Hong Kong (males

34-41 mm[N =
3], females 31^6 mm[N =

10])

and from Fujian (males 36-58 mm[N =
10], fe-

males 44-63 mm[N =
10]).

Distribution— China: Fujian: Daiyun Moun-

tain; Guandong: Hong Kong.

Amolops jinjiangensis (Su et al.). Figure 13.

Staurois mantzorum jinjiangensis Su et al., 1 983, Acta

Herp. Sinica, 2(3): 31. Type locality: Benzilang,

Deqing, Yunnan.
Staurois jinjiangensis Su et al., 1986, Acta Herp. Sin-

ica, 5(3): 204.

Diagnosis— Six species of Amolops—A. jin-

jiangensis, A. granulosus, A. himalayanus, A. li-

fanensis, A. loloensis, and A. mantzorum— have

no circummarginal groove at the tip of the first

finger, but A. jinjiangensis is the only one of these
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Fig. 13. Amolops jinjiangensis: 1, sternum (*2); 2, hyoid (x4); 3, terminal phalanx (*6); 4, first and second

metacarpals (*4). Below, life-sized male, dorsolateral aspect; tadpole at stage 34 (x2).

possessing dorsolateral glandular folds and a pair

of large tubercles at the side of the anus.

Description— A moderate-sized species, males

43-52 mm, females 54-66 mm; body weakly de-

pressed; width of head slightly less than length;

snout rounded, projecting beyond lower jaw for

distance equal to xh depth of snout at level of nos-

tril; lores feebly concave; nostril midway between

tip of snout and eye; pineal body visible; tympa-
num invisible; vomerine teeth converging back-

ward. Fingers slender; first finger almost equal to

second; with large disks having circummarginal

grooves except on first finger; subarticular tuber-

cles oval and bulging; supernumerary tubercles

present at bases of three outer fingers; palmar tu-

bercle distinct and divided. Hind limbs moder-

ately long; length of tibia 0.58 (15 males), 0.57 (15

females) times SVL; toe disks slightly smaller than

those of fingers and with circummarginal grooves;

full web to distal subarticular tubercle of fourth

toe and with fringe on both sides to disk; the rest

of toes fully webbed; inner side of first toe and

outer side of fifth toe with fringe of skin; a small

inner metatarsal tubercle; outer metatarsal tuber-

cle absent. Skin smooth on back, dorsolateral fold

present; sides of head and body with few small

tubercles; side of anus, a pair of large tubercles;

temporal fold obvious. In life, green with some
brown spots or brown with green spots on back;

crossbars on limbs; throat with blackish brown

patches.

Male with strong arms; velvety nuptial pad on

base of first finger; vocal sac and gular pouch ab-

sent.

Hyoid width equal to length; anterior horn with

anterior process present; processus alaris length

less than Vi length of body of hyoid; posterolateral

process more than xh length of body of hyoid; me-

dial cartilage absent on posterior horn. Mesoster-

num wide and unnotched; metasternum deeply

notched. Musculus palmaris longus undivided into

two bundles of fibers at the farthest end; m. p.
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profundus attached to rim of aponeurosis pal-

maris.

Tadpoles blackish brown in color; large abdom-
inal sucker; denticle formula 111:3-3/1-1:11 (25

tadpoles), 111:4-3/1-1:11 (4 tadpoles); postorbital

and ventral glands present.

Habitat— Altitude: 2010-2050 m; stream width

5-7 m.

Distribution— China: Yunnan: Deqing; Si-

chuan: Chaochiao.

Amolops kaulbacki (Smith)

Rana kaulbacki Smith, 1940, Rec. Ind. Mus., 62: 472.

Type locality: Pangnamdim, Burma.

Amolops kaulbacki Dubois, 1974, Bull. Mus. Natl.

Hist. Nat., Paris, (3), 213 (Zool.) 143: 361.

Diagnosis— This is the only species of Amolops
in which width of head is slightly greater than

length.

Description (from Smith, 1940)— A large frog,

male 70-72 mm(two specimens, from Pangnam-
dim); head a little broader than long; snout round,

projecting slightly beyond the mouth; tympanum
feebly distinct, 0.5 times diameter of eye; nostril

midway between tip of snout and eye; vomerine

teeth in oblique groups. Fingers very long, first

finger shorter than second; tips expanded into large

disks; subarticular tubercles well developed; hind

limbs long; tibia little longer than the foot, 0.62

times SVL; disks of toes smaller than those of

fingers; toes completely webbed, the web feebly

emarginate and involving the bases of all the disks;

subarticular tubercles moderate, bulging, and oval;

inner metatarsal tubercle oval and flat; no outer

tubercle. Skin smooth on back and belly; no dor-

solateral fold; temporal fold narrow; hind part of

thighs coarsely granulate. Bluish above, green in

life with black spots and marblings; numerous black

crossbars on limbs; hind parts of thighs yellowish;

belly grayish.

Male with no vocal sacs; gray, velvety nuptial

pad.

Discussion— Dubois (1974) suggested A kaul-

backi is probably a subspecies of A. afghanus. I

consider A. kaulbacki to be a good species, differ-

ing from A. afghanus in having width of head

slightly greater than length, vomerine teeth in

oblique groups, first finger shorter than second,
and skin smooth.

Distribution— Burma: Pangnamdim.

Amolops larutensis (Boulenger). Figure 14.

Rana larutensis Boulenger, 1 899, Ann. Mag. Nat. Hist.,

(7)3: 273. Type locality: Larut Hills, Perak.

Staurois larutensis Boulenger 1918, Ann. Mag. Nat.

Hist., (9)1:374.

Diagnosis— Three species, A. larutensis, A. ne-

palicus, and A. tor rent is, have an outer metatarsal

tubercle. However, A. larutensis differs from A.

nepalicus and A. torrentis in having axillary glands.

Description— Males 35-40 mm(5 males from
Thailand and Malaya), females 53-57 mm(3 fe-

males); length of head slightly greater than width;
snout short, 0.14 times length of body (5 males, 3

females), tip of snout slightly pointed and round-

ed, projecting beyond lower jaw equal to xh depth
of snout at level of nostril; canthi distinct; lores

vertical; nostril midway between eye and tip of

snout; pineal body visible; tympanum small and

distinct, 0.28 times diameter of eye; vomerine teeth

oblique, grouped between choanae. First finger

shorter than second; tips of fingers with large disks

with circummarginal grooves; subarticular tuber-

cles of fingers rounded and bulging; supernumer-

ary tubercle at base of fourth finger; hind limbs

moderately long, tibia 0.55 (males), 0.52 (females)

times SVL; disks of toes smaller than those of

fingers; toes fully webbed; subarticular tubercles

oval and bulging; inner metatarsal tubercle pres-

ent; small and rounded outer metatarsal tubercle.

Skin rough on back; no dorsolateral fold; temporal
fold indistinct; some flat enlarged pustules on back;

on side of head and body with small tubercles;

both sexes with axillary glands.

Darker and lighter markings on back; crossbars

on limbs; light brown spots on throat; light yellow
on belly.

Male with gular pouches; velvety nuptial pad
on first finger.

Hyoid body width less than length; anterior horn

with anterior process present; length of processus

alaris xh- lh length of body of hyoid; posterolateral

process V3-V2 length of body of hyoid; medial car-

tilage present on posterior horn. Mesosternum

simple, posterior end transverse, length greater than

2 times width; metasternum small, feebly expand-

ed, slightly notched, with limbs parallel. First

metacarpal bone 0.91 times second; width of

crossbar on terminal phalanx of third finger 0.89

times length. Musculus palmaris longus divided

into two bundles of fibers; all fibers of m. p. pro-

fundus attached to dorsal surface of aponeurosis

palmaris.
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Fig. 14. Amolops larutensis: 1, hyoid (x6); 2, mesosternum and metasternum (x4); 3, ventral aspect of third

finger (
x 6); 4, terminal phalanx of third finger (

x 6); 5, first and second metacarpals (
x 6). Right, full-sized male.

Tadpole with a large abdominal sucker on belly;

denticle formula 111:5—5/ 1—1:IV; postorbital and

ventral glands present.

Habitat— Altitude to 1800 m.

Distribution— Thailand: Pattani, Yala, Chum-

phon. Malaya: Kuala Lumpur.

Amolops lifanensis (Liu). Figure 15.

Staurois lifanensis Liu, 1945, J. West China Board.

Res. Soc., 15: 33, Type locality: Li Xian, Sichuan;
Liu and Hu, 1961, Tailless Amphibians of China,

p. 241.

Diagnosis— Six species of this genus, A. gran-

ulosus, A. himalayanus, A. jinjiangensis, A. loloen-

sis, A. mantzorum, and A. lifanensis, have no cir-

cummarginal groove on the first finger. Amolops

lifanensis differs from A. granulosus in lacking white

spinules on the dorsum, from A. loloensis and A.

jinjiangensis in having a yellowish back with dark

brown spots, from A. mantzorum in having toes

fully webbed to disks, and from A. himalayanus
in lacking clusters of spinules.

Description— A moderate-sized species; body

stocky; males 52-56 mm(6 males), females 61-

79 mm( 1 females); width of head equal to length;

snout rounded and projecting beyond lower jaw a

distance less than depth of snout at level of nostril;

canthi rounded; lores oblique to near lip; nostril

nearer eye than to tip of snout; pineal body dis-

tinct; tympanum invisible; vomerine teeth con-

verging backward. Forelimb slender, first finger

almost equal in length to second; fingers with mod-
erate disks and circummarginal grooves, first fin-

ger lacking groove; subarticular tubercles rounded

and bulging; two palmar tubercles; supernumerary
tubercles visible at bases of three outer fingers;

hind limb moderately long, length of tibia 0.65

times SVL; toes with disks smaller than those of

fingers and with circummarginal grooves; toes ful-

ly webbed; inner side of first toe and outer side of

fifth toe with fringe to disk; inner metatarsal tu-

bercle long and narrow; no outer metatarsal tu-

bercle. Skin smooth; no dorsolateral fold; tem-

poral fold distinct; some small tubercles on side

of body and around the anus; belly smooth. Olive

on back, with dark irregular marks; dark crossbars

on limbs.

Male with no vocal sac or gular pouch; strong

forelimb and a large velvety nuptial pad.

Hyoid width less than length; anterior horn with

anterior process present; length of processus alaris

less than lh length of body of hyoid; posterolateral

process Vi-'/j length of body of hyoid. Posterior

end of mesosternum pointed and forming a tri-

angle; metasternum notched with diverging limbs.

Musculus palmaris longus undivided; m. p. pro-

fundus attached to rim of aponeurosis palmaris.

Length of first metacarpal bone 0.88 times second;

width of crossbar on terminal phalanx of third

finger 0.86 times length.

Tadpole with a large abdominal sucker; denticle

formula 111:4—4/1-1:11; ventral and postorbital

glands present.
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Fig. 15. Amolops lifanensis: 1, sternum (x2); 2, hyoid (x6); 3, ventral aspect of third finger (x6); 4, terminal

aspect of third finger (
x 4); 5, first and second metacarpals (

x 4). Below, full-sized male; ventral aspect of tadpole

(x2'/2) (from Liu & Hu, 1961).

Habitat— Altitude about 1800 m.

Discussion— Dubois (1974) suggested that li-

fanensis is a junior synonym for kaulbacki. In fact,

A. lifanensis is a good species and differs from A.

kaulbacki in length of head equal to width in males,

a little longer in females; nostril nearer to eye than

to tip of snout; the tibiotarsal articulation reaching

the nostril or a little beyond; SVL 52-56 mmin

five males; and vomerine teeth in oblique groups,

commencing at the level of the central choanae

and extending posteriorly behind them.

Distribution— China: Sichuan: Li Xian.

Amolops loloensis (Liu). Figure 16.

Staurois loloensis Liu, 1950, Fieldiana: Zool. Mem.,
2: 352. Type locality: Chaochiao, Sichuan; Liu and

Hu, 1961, Tailless Amphibians of China, p. 235.

Diagnosis— A loloensis is one of seven spe-

cies—A mantzorum, A. himalayanus, A. jijiang-

ensis, A. lifanensis, A. granulosus, A. viridimacu-

latus, and A. loloensis— with no circummarginal

groove at the disk of the first finger. But A. loloensis
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Fig. 16. Amolops loloensis: 1, sternum (*2); 2, hyoid (*2); 3, ventral aspect of third finger (x4); 4, terminal

phalanx of third finger (*4); 5, first and second metacarpals (*4). Below, life-sized male.

is unique among these in having a dark green back

with many reddish brown round spots.

Description— A moderate-sized species, males

54-62 mm, females 70-78 mm; length of head

equal to width; snout rounded and projecting be-

yond lower jaw a distance equal to xh depth of

snout at level of nostril; nostril nearer to eye than

to tip of snout; canthi rounded; lores oblique to

nearer lip; pineal body visible; tympanum indis-

tinct; vomerine ridge without teeth. Fingers slen-

der, first finger as long as second; tips of fingers

with large disks with circummarginal grooves ex-

cept on first finger; subarticular tubercles rounded

and bulging; supernumerary tubercles at bases of

three outer fingers; hind limbs slender; length of

tibia 0.58 times length of body; fourth toe with

full web to second subarticular tubercle and with

narrow fringe to disk; other toes fully webbed;

narrower inner metatarsal tubercle, no outer meta-

tarsal tubercle. Skin smooth above; side of head,

angle of mouth, and side of body with small tu-

bercles; temporal fold distinct; venter smooth. Dark

green on back, with round or oval reddish brown

spots; reddish brown crossbars on limbs; yellowish

gray on belly.

Male with no vocal sac or gular pouch; a large

velvety nuptial pad on first finger.

Hyoid body width greater than length; anterior

horn with anterior processus alaris Vy- lh length of

body of hyoid; posterolateral process
l /»—V2 length

of body of hyoid; medial cartilages absent on pos-

terior horn. Posterior end of mesosternum round-

ed, length 1.2-2.0 times width; metasternum ex-

panded, notched, with limbs parallel. First

metacarpal bone 0.79 times second; width of ter-

minal phalanx of third finger 1.2 times length.
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Musculus palmaris longus divided into two bun-

dles of fibers; m. p. profundus undivided and at-

tached to rim of aponeurosis palmaris.

Tadpole with a large abdominal sucker; denticle

formula 111:4-4/1-1:11; postorbital and ventral

glands present.

Habitat- Altitude 2100-3200 m; forest

streams.

Distribution —China: Sichuan: Chaochiao,

Baoxing.

Amolops macrorhynchus Yang. Figure 17.

Amolops macrorhynchus Yang, Herpetologica, 4(3):

95. Type locality: Hekou, in Yunnan.

Diagnosis— One of the largest species in the

genus Amolops, males 80-84 mm, females 78-100

mm; gular pouches present in males; snout longer

than eye, depressed, strongly projecting; canthi

parallel.

Description— Body moderately slender; head

flat, length greater than width; snout projecting

beyond lower jaw for a distance equal to depth of

snout at level of nostril; canthi distinct, parallel;

nostrils lateral, midway between tip of snout and

eye; lores vertical at canthi, oblique near lip; eye
diameter less than snout length; pineal body vis-

ible; tympanum small, round, in slight depression,

about %eye diameter, distance to eye about 0.7

times tympanum; top of head behind eye slightly

bulging laterally; vomerine teeth strong, oblique,

their anterior ends in a line between the posterior

border of the choanae, separated by a space about

Vi length of each series. Fingers slender, first short-

er than second; tips expanded into large disks with

circummarginal grooves; fringes of skin along three

outer fingers; subarticular tubercles rounded and

bulging; large long supernumerary tubercles at bas-

es of three outer fingers; an indistinct outer palmar

tubercle; hind limbs slender; toes fully webbed;
disks of toes smaller than those of fingers, with

circummarginal grooves; subarticular tubercles

long and narrow; inner metatarsal tubercle pres-

ent; no outer metatarsal tubercle. Skin smooth on

back; dorsolateral fold absent; temporal fold dis-

tinct, curved, reaching to insertion of forelimb;

throat and belly smooth except granular in rear;

thigh granular adjacent to vent. Color in life dark

brown, with small greenish yellow spots and a few

brown spots on the back; black crossbars on dorsal

surface of thigh and tibia; brownish on ventral

surfaces.

Male with paired gular pouches; a strong grayish

nuptial pad on inner and upper surfaces of first

finger from disk to base of finger.

Hyoid width greater than length; anterior horn

with anterior process present; processus alaris

length less than xh length of hyoid; posterolateral

process V-i-Vi length of body of hyoid; medial car-

tilage absent on posterior horn. Mesosternum

notched, length equal to 1.2-2.0 times width;

metasternum notched and limbs parallel at pos-

terior margin. Musculus palmaris longus divided

into two bundles of fibers; most of m. p. profundus
attached to dorsal surface of aponeurosis palmaris.

Length of first metacarpal bone 0.73 times second;

width of crossbar on terminal phalanx of third

finger 1 .4 times length.

Habitat— Forest streams; altitude 800-1700 m.

Distribution— China: Yunnan: Hekou.

Amolops mantzorum (David). Figure 18.

Polypedates mantzorum David, 1871, Nouv. Arch.

Mus. Nat. Hist. Paris, 7:95. Type locality: Baoxing,
Sichuan.

Rana jugans Stejneger, 1926, Proc. Biol. Soc. Wash.,
39: 53. Type locality: Wenchwan, Sichuan.

Staurois jugans Pope and Boring, 1 940, Peking Nat.

Hist. Bull., 15(1): 47.

Staurois mantzorum Liu, 1950, Fieldiana: Zool. Mem.,
2: 330; Liu and Hu, 1961, Tailless Amphibians of

China, p. 239.

Staurois kangtingensis Liu, 1950, Fieldiana: Zool.

Mem., 2: 349. Type locality: Kangting, Sichuan.

Diagnosis— Six species of this genus—A. man-

tzorum, A. jinjiangensis, A. lifanensis, A. granu-

losus, A. himalayanus, and A. loloensis—have no

circummarginal groove at the tip of the first finger.

Amolops mantzorum lacks the spinules that occur

in A. granulosus (see p. 10) and does not have

reddish spots on a green dorsum as in A. loloensis.

It differs from A. himalayanus, A. jinjiangensis,

and A. lifanensis in having a full web to the distal

subarticular tubercle of the fourth toe.

Description— A moderate-sized species, males

49-57 mm, females 60-72 mm; body weakly de-

pressed; width of head equal to length (width/length
=

0.99); snout rounded, projecting beyond lower

jaw for distance less than depth of snout at level

of nostril; canthi distinct; lores feebly concave;

nostril midway between tip of snout and eye; pine-

al body visible; tympanum visible; vomerine teeth

converging backward. Fingers slender; first finger

almost equal to second; with large disks having

circummarginal grooves except on first finger; sub-
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Fig. 17. Amolops macrorhynchus: 1, sternum (*2); 2, hyoid (x2); 3, ventral aspect of third finger (*4); 4, first

and second metacarpals (
x 4); 5, terminal phalanx (

x 4). Below, life-sized male; dorsal view of skull (
x 2).

articular tubercles rounded and bulging; super-

numerary tubercles present at bases of three outer

fingers; palmar tubercle indistinct; hind limbs mod-

erately long; length of tibia 0.61 (10 males), 0.59

(10 females) times SVL; disks smaller than those

of fingers and with circummarginal grooves; toes

with full web to distal subarticular tubercle of fourth

toe and with fringe on both sides to disk; the rest

of toes fully webbed; inner side of first toe and

outer side of fifth toe with fringe of skin; small

inner metatarsal tubercle, no outer metatarsal tu-

bercle. Skin smooth, with few small tubercles on

back and on side of body; rounded anus; no dor-

solateral fold; temporal fold obvious. Green or

bluish green in life with irregular brown spots and

scattered black points or brown above, with large

green spots; blackish gray on throat and chest;

yellowish on belly and ventral surface of limbs.

Male with strong arms and velvety nuptial pad
on base of first finger; without vocal sac or gular

pouch.

Hyoid width greater than length; anterior horn

with anterior process present; processus alaris

length less than xh lateral length, posterolateral

process length more than V* length of body of hy-

oid; medial cartilage absent on posterior horn. Me-
sosternum notched and limbs diverging; metaster-

num notched and limbs diverging. Musculus

palmaris longus divided into two bundles of fibers

at the farthest end; m. p. profundus attached to

rim of aponeurosis palmaris.

Tadpoles with a large abdominal sucker; denti-

cle formula 111:4-4/1-1:11; rarely 111:5-5/1-1:11;

posterior and ventral glands present.

Habitat- Altitude 1000-3800 m; wide forest

streams.
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Fig. 18. Amolops mantzorum: 1, sternum (x4); 2, hyoid (*6); 3, muscles of hand (x4); 4, first and second

metacarpals (x6); 5, ventral aspect of third finger (x9). Below, life-sized male; ventral aspect of tadpole (x2'/2).

Distribution— China: Sichuan: Baoxing,

Kangting, Muping, Wenchuan; Yunnan: Jingdong.

Amolops monticola (Anderson)

Hylarana monticola Anderson, 1871, J. Asiat. Soc.

Bengal, p. 25. Type locality: Darjeeling, India; Sto-

liczka, 1872, Proc. Asiat. Soc. Bengal, p. 105

Rana monticola Boulenger, 1890, Fauna Brit. India,

Rept., p. 461.

Staurois monticola Hu et al., 1977, Acta Zool. Sinica,

23: 56.

Diagnosis —Four species of this genus—A.

chunganensis, A. granulosus, A. jinjiangensis, and
A. monticola— have a dorsolateral fold. Of these,

only A. monticola has smooth skin on the back;

A. chunganensis has rounded, horny granules, A.

granulosus scattered spinules, and A. jinjiangensis

has two large tubercles on side of anus.

Description— A large-sized frog, male 41 mm,
female 65 mm(both specimens from Darjeeling)

and 72-75 mm(two females from Xizang); width

of head almost equal to length and much de-

pressed; snout rounded or obtusely pointed, feebly

projecting beyond lower jaw; canthi distinct; lores

feebly oblique to near lip; pineal body visible; nos-

tril midway between tip of snout and eye; tym-

panum distrinct, Vy-Vi diameter of eye; vomerine

teeth converging backward. Fingers slender, first

finger shorter than second; large disks at tips of

finger with circummarginal grooves; subarticular
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tubercles rounded and bulging; supernumerary tu-

bercles indistinct; no outer palmar tubercle; hind

limbs slender; tibia 0.63 times SVL; disks of toes

smaller than those of fingers; fourth toe with full

web to distal subarticular tubercle and with narrow

fringes on both sides to disk; the rest of toes fully

webbed; inner metatarsal tubercle long and nar-

row, no outer metatarsal tubercle. Skin smooth on

back; narrow, feebly prominent, glandular dor-

solateral fold from above the tympanum to the

hip; temporal fold distinct; ventrum smooth. Gray
or brown above, dark crossbars on limbs.

Male with gular pouch and velvety nuptial pad.

Tadpole with a large abdominal sucker; denticle

formula 111:4—4/1-1:11; postorbital gland present.

Habitat— Altitude 1300-2300 m; forest

streams.

Distribution— India: Darjeeling; Xizang: Zayu,

Medog, and Bomi.

Amolops nepalicus sp. nov.

Holotype— ummz 132063, adult male, collect-

ed from Sabhaya Kbota, Nepal.

Diagnosis— Six species of this genus—A. ne-

palicus, A. afghanus, A. macrorhynchus, A. mon-

ticola, A. larutensis, and A. chunganensis—haxe

paired gular pouches. But A. nepalicus differs from

A. chunganensis in lacking a dorsolateral fold; from

A. monticola in lacking a dorsolateral fold; from

A. afghanus in having the vomerine tooth groups

oblique instead of transverse; from A. macrorhyn-
chus in having the canthi converging rather than

parallel; and from A. larutensis in lacking axillary

glands.

Description of Holotype— SVL 37.3 mm;
length of head slightly longer than width; snout

narrowed, rounded, and projecting beyond lower

jaw for distance less than depth of snout at level

of nostril; nostril midway between tip of snout and

eye; canthi distinct and converging; lores vertical;

pineal body invisible; tympanum visible, diameter

0.24 times eye; vomerine teeth in oblique groups
between choanae. Fingers slender, length of first

finger equal to second; tips of finger expanded into

large disks with circummarginal grooves; subar-

ticular tubercles rounded and bulging; small,

rounded supernumerary tubercles at bases of all

fingers; two palmar tubercles; hind limbs moder-

ately slender, length of tibia 0.6 1 times SVL; disks

of toes smaller than those of fingers; toes fully

webbed; subarticular tubercles small; inner meta-

tarsal tubercle present; a small, rounded outer

metatarsal tubercle. A few flat rounded tubercles

scattered on back; no dorsolateral fold; an obvious

temporal fold; many small tubercles on outer side

of thigh; belly smooth. Light brown on back with

dark brown spots on tubercles in alcohol; darker

brown crossbars on limbs; belly yellowish gray.

Male with paired gular pouches and yellowish

white velvety nuptial pad on first finger.

Five specimens of tadpoles, stages 30 (2), 32,

34 (2), collected from Nepal. Head-body oval,

rounded at snout, flat below; eye dorsal; nostril

nearer to eye than to tip of snouth; spiracular tube

low on side, as long as diameter of eye, free of

body. Oral disk ventral, followed by a large ab-

dominal sucker; upper lip lacking papillae except

at side of mouth; denticle formula 11:4—4/1-1:11,

one tadpole has an additional very weak outer row
on the lower lip and the others a ridge devoid of

denticles; neither beak divided, margin with many
fine serrations, outer surface smooth. Abdominal

sucker with a narrow, rough, marginal band of

cornified epidermis and two isolated patches of

similar tissue anteriorly.

Distribution— Nepal: Sabhaya Kbota.

Amolops ricketti (Boulenger). Figure 1 9.

Rana ricketti Boulenger, 1 899, Proc. Zool. Soc. Lond.,

p. 168. Type locality: Guadun, Fijian.

Staurois ricketti Noble, 1929, Bull. Amer. Mus. Nat.

Hist., 58: 291; Liu and Hu, 1961, Tailless Am-
phibians of China, p. 231.

Diagnosis— Seven species of this genus—A.

ricketti, A. granulosus, A. lifanensis, A. loloensis,

A. mantzorum, A. hainanensis, and A. viridimacu-

latus—have no vocal sac or gular pouch. But A.

ricketti differs from A. granulosis, A. loloensis, A.

lifanensis, and A. mantzorum in having a circum-

marginal groove on first finger; from A. haina-

nensis in lacking bony projections at the front of

the mandible; and from A. viridimaculatus in hav-

ing no yellowish green marking on back.

Description— A moderate-sized frog, males 42-

6 1 mm, females 54-67 mm; body depressed; width

of head slightly greater than length; snout blunt

and rounded, projecting beyond lower jaw for dis-

tance less than depth of snout at level of nostril;

canthi distinct; lores oblique to near lip; nostril

nearer to eye than to snout; pineal body visible;

tympanum invisible; vomerine teeth in groups

converging toward the rear. Forelimb slender; first

finger shorter than second; tips of fingers with large

disks and circummarginal grooves; subarticular
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Fig. 1 9. Amolops ricketti: 1, sternum (
x 2); 2, hyoid (

x 3); 3, ventral aspect of third finger (
x 6); 4, terminal phalanx

of third finger (
x 4); 5, first and second metacarpals (

x 3). Below, life-sized male; ventral aspect of tadpole (
x 3) (from

Pope).

tubercles small and round; second and third finger

with supernumerary tubercles; two palmar tuber-

cles; hind limbs long, length of tibia 0.54 times

SVL; disks smaller than those of fingers; toes fully

webbed; an oval inner but no outer metatarsal

tubercle. Skin rough, with small tubercles tipped

with round horny granules; no dorsolateral fold;

temporal fold distinct; small flat tubercles or wrin-

kles on belly. Olive above in alcohol, with large

dark spots or marblings; limbs with regular dark

crossbars.

Male without vocal sac or gular pouch; with

yellowish spinules forming nuptial pad on first fin-

ger.

Hyoid width greater than length; anterior horn

with anterior process present; length of processus
alaris more than lh length of hyoid; posterolateral

process more than xh length of body of hyoid; pos-
terior horn without median cartilage. Mesoster-

num simple, posterior end transverse, length 1.2-

2.0 times width; posterior margin of metasternum

notched, limbs diverging. Musculus palmaris lon-

gus divided into 2 bundles of fibers; m. p. profun-

dus undivided and attached to rim of aponeurosis

palmaris. First metacarpal bone 0.93 times sec-

ond; width of crossbar on terminal phalanx of third

finger 1.17 times length.

Tadpole with a large abdominal sucker; denticle

formula 111:1-1/1-1:11; posterobital and ventral

glands present.

Habitat— Altitude 400-1500 m; forest streams.

Distribution— China: Fujian: Guadun; Guang-

dong; Guangxi; Guizhou: Fanjing-Shan; Hubei;

Hunan: Yizhan; Sichuan: Nanchuan; Zhejiang.

Vietnam.

Amolops torrentis (Smith). Figure 20.

Micrixalus torrentis Smith, 1923, J. Nat. Hist. Soc.

Siam, 6: 209. Type locality: Hainan.

Staurois torrentis Liu and Hu, 1973, Acta Zool. Sinica,

19: 398.
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Fig. 20. Amolops torrentis: 1, hyoid (
x 6); 2, mesosternum and melasternum (

x 6); 3, ventral aspect of third finger

(
x 4'/ 2 ); 4, terminal phalanx of third finger (

x 4 1

/?). Below, male (
x 2); ventral aspect of tadpole (

x 3) (from Liu et al.,

1973).

Diagnosis— Three species— .4. torrentis, A.

hainanensis, and A. hongkongensis—ha\e a glan-

dular ridge on the ventral surface of the tarsus; but

A. torrentis lacks the bony projections found at the

tip of the mandible in A. hainanensis and, unlike

A. hongkongensis, has a distinct tympanum.
Description— Smallest species of this genus;

males 28-33 mm, females 34—41 mm; length of

head equal to width; snout broadly rounded, pro-

jecting beyond lower jaw for distance less than

depth of snout at nostril; nostril midway between

tip of snout and eye; canthi distinct, converging;
lores oblique from canthi to near lip; pineal body
visible; tympanum large with an obvious rim, 0.36-

0.38 times diameter of eye; vomerine teeth absent.

Fingers moderately long, first equal to second; tips

of fingers with large disks with circummarginal

grooves; subarticular tubercles rounded and bulg-

ing; 2 palmar tubercles; hind limb moderately long,

length of tibia 0.6 times SVL; disks of toes smaller

than those of fingers; with circummarginal grooves;

toes fully webbed; an inner metatarsal tubercle, no

outer metatarsal tubercle. Skin smooth with small

tubercles on back; no dorsolateral fold; some larger

tubercles on side of body; ventral area of tarsus

with thick glandular ridge; venter smooth. Brown
or black in life; with scattered, irregular, dark brown

spots on back; dark crossbars on limbs; reddish

purple on belly.

Male with paired vocal sacs; no gular pouches;

without nuptial pads.

Hyoid width greater than length; anterior horn

with anterior process; length of processus alaris

greater than V$ length of body of hyoid; length of

posterolateral process more than %length of body
of hyoid; medial cartilage absent on posterior horn.

Mesosternum simple, posterior end transverse,

length greater than width; posterior margin of

metasternum notched, with limbs diverging.

Length of first metacarpal bone 0.26 times second;

width of crossbar on terminal phalanx of third

finger 1.67 times length.

Tadpole with a large abdominal sucker; denti-

cle formula 11:2-2/1-1:11; postorbital and ventral

glands present.

Habitat— Altitude 80-780 m.
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Fig. 2 1 . Amolops viridimaculatus: 1, sternum (
x 2); 2, hyoid (

x 2); 3, ventral aspect of third ringer (
x 4); 4, terminal

phalanx of third finger (
x 4); 5, first and second metacarpals (

x 4). Below, life-sized male.

Distribution— China: Hainan: Iy Xian, Dan

Xian, Diaoluoshan, Wushiling, Ying-ge-ling, Jian-

Feng-Ling.

Amolops viridimaculatus (Jiang). Figure 2 1 .

Staurois viridimaculatus Jiang, 1983, Acta Herp. Sin-

ica, 2(3): 7 1 . Type locality: Tenchung, Yunnan.

Diagnosis— This is one of the largest frogs in

the genus Amolops, males 63-77 mm(13 males),

females 84-100 mm(14 females). The coloration

of the back, reddish brown with rounded yellowish

green spots, is unique.

Description— Body very depressed; width of

head slightly greater than length; snout sloping from

level of nostril to tip, projecting beyond lower jaw
for distance less than depth of snout at nostril;

canthi rounded; lores oblique to near lip; nostril

lateral, midway between tip of snout and eye; top

of head flat; area behind eye swollen; pineal body

visible; tympanum small and indistinct; vomerine

teeth strongly converging backward between choa-

nae. Fingers slender, first finger shorter than sec-

ond; large disks at fingertips with circummarginal

grooves except on first; subarticular tubercles large,

rounded, and bulging; supernumerary tubercles

indistinct; three long palmar tubercles; hind limb

long and slender, tibia 0.6 times length of body;
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toes fully webbed; disks of toes smaller than those

of fingers and with circummarginal grooves; inner

metatarsal tubercle narrow, flat; no outer meta-

tarsal tubercle. Skin smooth above and on belly;

no dorsolateral fold; temporal fold visible. Red-

dish brown above, with yellowish green markings
on back and crossbars on limbs.

Male without vocal sac, no gular pouches; vel-

vety nuptial pad on first finger.

Hyoid width greater than length; anterior horn

with anterior process present; processus alaris

length less than Vi length of hyoid; posterolateral

process length '/3-'/2 length of hyoid; medial car-

tilage absent on posterior horn. Mesosternum sim-

ple, posterior end transverse, length 1 .2-2.0 times

width; metasternum notched, limbs parallel. Mus-

culus pal mans longus divided into two bundles of

fibers at distal end; most of m. p. profundus at-

taches to dorsal surface of aponeurosis palmaris.

Length of first metacarpal bone 0.73 times second;

width of crossbar on terminal phalanx of third

finger 1 .4 times length.

Tadpole with a large abdominal sucker; denticle

formula 111:4—4/1-1:11; postorbital and ventral

glands present; a row of papillae between margin
of lower lip and outer row of denticles; a transverse

wavy ridge on lower lip.

Habitat— Forest streams; altitude 1400-
2000 m.

Discussion— Jiang (1983) assigned to this spe-

cies black tadpoles collected in small streams with

adults of A. viridimaculatus. Although this tadpole

had a large abdominal sucker with a free, raised

border, the absence of diaphragmatic muscles and

glands on the body indicates that it is not a larval

Amolops. In stages 40—41 these larvae had no disks

at the tips of the fingers and toes, in contrast to

all true larvae of Amolops. The coloration, shape
of digits, and the denticle formula II/III suggest

that the black tadpoles belong to a form of Bu-

fonidae.

Distribution— China: Yunnan: Gaoligong Shan

(Tenchung Xian and Gongshan Xian).

reddish brown round spots on the back, and from

A. torrentis in having an obscured tympanum.
Description— A small species, males 37-45

mm, females 45-53 mm; body slightly depressed;

width of head greater than length; snout blunt and

projecting beyond lower jaw a distance less than

depth of snout at nostril; canthi distinct; lores

oblique to near lip; pineal body visible; tympanum
invisible; a pair of vomerine ridges without teeth

converging backward between choanae. Tips of

fingers expanded, all with circummarginal grooves;

subarticular tubercles at bases of outer fingers; hind

limbs moderately long; length of tibia 0.55 times

SVL; disks of toes smaller than those of fingers;

toes fully webbed; subarticular tubercles oval and

bulging; an inner but no outer metatarsal tubercle.

Skin rough, no dorsolateral fold; temporal fold

distinct; many small tubercles on back; a few glands

at angle of mouth; small flat tubercles on belly.

Greenish yellow or brownish gray, with irregular

marks on back in life; dark brown crossbars on

limbs.

Male with paired vocal sacs, no gular pouches;

black spinose nuptial pad on first finger.

Hyoid width less than length; anterior horn with

anterior process present; processus alaris length Vy-

Vi length of hyoid; posterolateral process Vy-Vi

length of body of hyoid; medial cartilage absent

on posterior horn. Posterior end of mesosternum

simple, transverse; length of mesosternum 1 .2-2.0

times width; metasternum notched, limbs parallel.

Musculus palmaris longus divided into two bun-

dles of fibers; m. p. profundus undivided and at-

tached to rim of aponeurosis palmaris.

Tadpole with a large abdominal sucker; denticle

formula 111:1-1/1-1:11; postorbital and ventral

glands present.

Habitat— Altitude 100-1 100 m; forest streams.

Distribution —Fujian: Chong'an, Sangong;
Anhui: Huang-Shan; Zhejiang: Yandang-Shan.

Huia gen. nov.

Amolops wuyiensis (Liu and Hu). Figure 22. Type species: Rana cavitympanum Boulenger.

Staurois wuyiensis Liu and Hu, 1975, Acta Zool. Sin-

ica, 21: 266. Type locality: Wuyi Mountain, Fujian.

Diagnosis— Three species of this genus have

vomerine ridges but no vomerine teeth: A. torren-

tis, A. wuyiensis, and A. loloensis. A. wuyiensis

differs from A. loloensis in lacking round or oval

Diagnosis— Lower continuous denticles of tad-

poles of Huia more than five rows; larvae with

some scattered glands on head, back, and tail;

length of tibia more than 0.7 times SVL in adults.

Upper beak M-shaped, lower beak V-shaped, nei-

ther beak divided in tadpoles; width of crossbar

of T-shaped terminal phalanx less than 0.6 times
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Fig. 22. Amolops wuyiensis: 1, hyoid (x4); 2, sternum (x2); 3, ventral aspect of third finger (x6); 4, terminal

phalanx of third finger (x6); 5, first and second metacarpals (x6). Below, life-sized male.

length in adults (differs from Meristogenys). Dif-

fers from Amolops in having longer tibia and from

Meristogenys in length of crossbar on terminal

phalanx.

Characters of Huia—Body depressed and

slender; first finger same length or slightly longer

than second; tips of fingers expanded into disks

smaller in width than diameter of tympanum;
tympanum translucent, near eye (in male); length

of tibia more than 0.7 times SVL; disks of toes

almost equal in size to those of fingers; toes almost

fully webbed to disks; first metacarpal bone V2-%

times length of second; anterior %of nasal bone

narrowed and parallel-sided.

Male with paired gular pouches.

Head of tadpole oval, snout round, flat below;

eyes dorsal; nostril nearer to eye than to snout;

ventral oral disk followed by a large abdominal

sucker; upper lip usually lacking papillae, but pres-

ent in tadpoles from Menyang, Yunnan (Liu &
Hu, 1961, p. 242); lower denticles of three species

and undetermined tadpoles with I-I:V-VIII; up-

per beak M-shaped, lower beak V-shaped, neither

beak divided, margins with many fine serrations,

outer surface smooth. Postorbital glands always

present, usually some glands scattered dorsally on

head-body; ventral and caudal glands present or

absent.

Distribution— Java; Sumatra; Borneo; Thai-

land; China: Yunnan.

Etymology— Huia is a patronym for the Chi-

nese herpetologist Shuchin Hu.

Key to species of Huia

2.

Tympanum in deep cavity cavity mpanum
Tympanum on surface 2

Fourth toe webbed to distal subarticular tubercle javana
Fourth toe with full web 3
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Fig. 23. Huia cavitympanum: 1, hyoid (x4); 2, skull (x2); 3, mesosternum and metastemum (x4); 4, ventral

aspect of third finger (
x 3); 5, first and second metacarpals (

x 2); 6, terminal phalanx of third finger (
x 2).

3. Pineal body invisible' nasica

Pineal body visible sumatrana

Huia cavitympanum (Boulenger). Figure 23.

Rana cavitympanum Boulenger, 1893, Proc. Zool. Soc.

Lond., p. 525. Type locality: Kinabalu, Sabah in

Borneo; 1920, Rec. Ind. Mus., 20: 193; van Kam-
pen, 1923, Amph. Indo-Austr. Arch., p. 211.

Amolops cavitympanum Inger, 1966, Fieldiana: Zool.,

52: 260.

Diagnosis— This species is unique in the genus
Huia in that the tympanum is set deep in a cavity

on the side of the head.

Description —A moderate-sized frog, adult

males 42-48 mm, females 67.8-74 mm; width of

head less than length; snout narrowed and round-

ed, projection beyond lower jaw equal to xh depth
of snout at level of nostril; nostril between tip of

snout and eye; canthi distinct and converging; lores

vertical; pineal body visible; tympanum visible

and set deep in cavity; vomerine teeth in slightly

oblique groups between choanae. Finger slender,

first finger as long as second; disks of fingers slight-

ly longer than wide and with a circummarginal

groove; subarticular tubercles oval and bulging;

weak supernumerary tubercles at least on two out-

er fingers; three palmar tubercles present; hind

limbs long, tibia 0.73-0.75 times length of body;
disks of toes smaller than those of fingers; all toes

fully webbed; subarticular tubercles small, oval,

and bulging; an inner but no outer metatarsal tu-

bercle. Skin smooth on back, dorsolateral foldlike

structure present; numerous oval glands on sides

of body; thick, supratympanic fold from eye to

axilla. Color in life, dark purplish brown above;

irregular light-colored spots on head, with light-

edged blackish crossbars on limbs; below uniform-

ly whitish.

Male with gular pouches; yellowish, velvety

nuptial pad on first finger.

Body of hyoid narrower than long; anterior horn

with anterior process present; length of processus
alaris more than '/? length of body of hyoid; pos-

terolateral process
x/y- xh length of body of hyoid;

medial cartilage absent on posterior horn. Meso-
sternum simple, posterior end transverse; length

1.2-2.0 times width; metastemum not notched.

Musculus palmaris divided into two bundles of

fibers; all fibers of m. p. profundus attached to rim

of aponeurosis palmaris. Length of first metacar-

pal bone 0.54 times second; width of crossbar on
terminal phalanx of third finger 0.5 times length.

Tadpole with a large abdominal sucker; denticle

formula 111:8-8(9-9)/ 1-1 :V; long, narrow poison

gland in posterior third of body along ventrolateral

edge; postorbital gland present.

Habitat— Altitude 100-900 m; forest streams.

Distribution— Borneo: Kinabalu, Sabah.

Huia javana sp. nov. Figure 24.

Holotype— zma 7780, an adult male; collected

at Tjibodas, Java, by M. Weber.
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Fig. 24. Huia javana: 1, body of hyoid (*4); 2, metasternum and mesosternum (x4); 3, dorsal aspect of fourth

finger (
x 6); 4, ventral aspect of fourth finger (

x 6); 5, terminal phalanx (
x 6).

Paratypes— zma 7780, an adult female, same
data as holotype; zma 5101, 2 adult females, and

zma 5102, an adult female, from Tjibodas, col-

lected by H. Boschma.

Diagnosis— The superficial tympanum of H.

javana differs from that of//, cavitympanum. Full

webbing only as far as the distal subarticular tu-

bercle distinguishes H. javana from H. nasica and

H. sumatrana.

Description— A moderate-sized species, body
slender, male (holotype) 43 mmSVL, females 66-

7 1 mm(N =
4). Width of head less than length;

snout long, rounded, and slightly pointed, pro-

jecting beyond lower jaw less than depth of snout

at level of nostril; nostril nearer to tip of snout

than to eye; canthi distinct and converging for-

ward; lores concave and oblique; pineal body vis-

ible; tympanum large and with a visible rim, 0.63

(holotype), 0.48-0.56 of eye in females; vomerine

teeth in short, oval, almost transverse groups. Fin-

gers slender, first finger equal to second; fingers

with small round disks with circummarginal

grooves; disk of third finger equal to 0.5 times

tympanum in females, 0.35 in males; subarticular

tubercles oval and bulging; no supernumerary tu-

bercles at bases of fingers; three palmar tubercles;

hind limb slender; tibia 0.72 times SVL; disks of

toes equal to those of fingers; full web to distal

subarticular tubercle of fourth toe, with fringe of

skin to disk; first to third toes fully webbed to disk

on outer margin, fifth fully webbed to disk; subar-

ticular tubercles oval and bulging; an oval inner

metatarsal tubercle, and a small outer one. Dor-

solateral fold distinct; temporal fold present; very

small granules on the back; some larger rounded

granules on the side of body; belly smooth. Color

in alcohol based on paratypes; type faded. Brown

dorsally and laterally; a dark horizontal brown bar

just below can thus; an oblique dark bar from be-

low rear of eye to below tympanum; a vertical dark

bar behind tympanum; limbs with dark crossbars;

rear of thigh brown, without light markings; ven-

trally light with obscure brown marking on chest

and throat.

Male with paired gular pouches and velvety

nuptial pad on first finger.

Hyoid body length greater than width; anterior

horn with anterior process; length of process alaris

about Vi length of body; no medial process on

posterior bone. Mesosternum simple, posterior end

transverse, length more than twice width; meta-

sternum notched, limbs diverging. Length of first

metacarpal bone 0.61 times second; width of ter-

minal phalanx of third finger 0.35 times length.

SVL 43 mm(male), 66-71 mm(2 females);

length of head 0.39-0.41 times SVL; width of head

0.35-0.38 times SVL; tympanum 0.63 of eye di-

ameter in male, 0.48-0.56 in females; length of

tibia 0.70-0.76 of SVL.

Tadpoles— Four specimens: stages 30, 31, 32

(2). Head-body oval, rounded at snout, flat below;

eye dorsal; nostril nearer eye than to snout; spi-

racular tube low on side, as long as diameter of

eye, free of body. Oral disk ventral, followed by a

large abdominal sucker; upper lip lacking papillae

except at sides of mouth; denticle formula 1-1:111:

4—4/1-1 1:VIII; outermost lower rows weak and

broken (one tadpole); upper beak strongly
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M-shaped, lower beak V-shaped, neither beak di-

vided, margin with many fine serrations, outer sur-

face smooth. Abdominal sucker with a narrow,

rough marginal band of cornified epidermis nar-

rowly interrupted posteriorly and with two isolat-

ed patches of similar tissue anteriorly.

Glands in a wide band around snout and on side

of body, band extending upward to postorbital

region; a group of 4-6 glands adjacent to antero-

medial corner of eye; a group of glands midlater-

ally near end of body; a few widely scattered glan-

dules in vertebral line near end of body; a group
of glands ventrally at end of body; glandules at

base of dorsal fin in posterior half.

Head-body length (HBL) 14.5-16.3 mm; width

of body 0.59-0.63 times HBL; length of abdom-
inal sucker measured from tip of snout 0.56-0.63

of HBL; width of sucker 0.46-0.50 of HBL.

Huia nasica (Boulenger). Figure 25.

Rana nasica Boulenger, 1903, Ann. Mag. Nat. Hist.,

(7)12: 187. Type locality: Tonkin; 1920, Rec. Ind.

Mus., 20: 171.

Staurois nasica Liu and Hu, 1959, Acta Zool. Sinica,

11: 511.

Diagnosis— In three species of this genus—//.

cavitympanum, H. nasica, and H. sumatrana— all

toes are fully webbed to the disk. Of these, only

H. cavitympanum has the tympanum in a depres-

sion. In H. nasica the pineal body is invisible,

whereas in H. sumatrana it is visible.

Description— A moderate-sized species, males

4 1-46 mm(4 type specimens from Thailand); body

slender; width of head less than length; snout long

and rounded, projection beyond lower jaw less

than depth of snout at level of nostril; nostril near-

er to tip of snout than to eye; canthi distinct; lores

vertical; pineal body invisible; tympanum large

and translucent, with raised rim, diameter 0.57

times diameter of eye; groups of vomerine teeth

short, in rounded patches, and weakly converging

backward. Fingers slender, first finger longer than

the second (types) or equal to second (frogs from

Thailand); disks of fingers smaller in width than

diameter of tympanum, with circummarginal

grooves; subarticular tubercles oval and bulging;

supernumerary tubercles at bases of two outer fin-

gers; 3 palmar tubercles; hind limb slender; disks

of toes smaller than those of fingers; toes fully

webbed; inner side of first and outer side of fifth

toe with fringe of skin; subarticular tubercles

rounded and bulging; an oval inner metatarsal tu-

Fig. 25. Huia nasica: mesoster-

num and metasternum (
x 4) (speci-

men from Thailand).

bercle and a small outer metatarsal tubercle. Dor-

solateral fold present; many small horny granules

on back; grayish olive or brown above; dark cross-

bars on limbs.

Male with paired gular pouches; velvety nuptial

pad on first finger.

Habitat— Altitude ca. 1000 m.

Discussion— The types from Tonkin and the 2

males from Thailand have a velvety nuptial pad
and all toes fully webbed to the disks. In 2 males

and a female from Menyang, Yunnan, the fourth

toe is fully webbed only to the distal subarticular

tubercle; the Yunnan males have spinose nuptial

pads. These three Chinese specimens likely do not

belong to H. nasica. A tadpole from Menyang as-

signed to H. nasica by Liu and Hu (1961), is cer-

tainly Huia even if not larval H. nasica. About

stage 36, this tadpole has scattered glands on head

and body, no ventral glands, and M-shaped upper

beak, and denticles 11:3-3/ 1-1: VII.

Distribution— Thailand: Tonkin.

Huia sumatrana sp. nov. Figure 26.

Holotype— fmnh 209922, an adult male, col-

lected at Bukit Lawang Forest Reserve, Bohorok,

Sumatra (3°31'N, 98°8'E) by Harold K. Voris, 22

July 1976.

Paratypes— fmnh 209924, 1 1 juveniles and one

stage 43 individual; all collected at type locality;

zma 5090, adult female, collected at Gambir, Deli,

Sumatra, by L. P. Debussey in August 1905.

Diagnosis—//, sumatrana is distinguished from

H. cavitympanum by the superficial tympanum on

the side of the head, from H. javana by the fully

webbed fourth toe, and from H. nasica by an

oblique vomerine toothrow.

Description— A small species, males 29-31

mm, females 61-70 mm; length of head greater

than width; snout slightly pointed, projection be-

yond lower jaw equal to Vi depth of snout at level

of nostril; nostril nearer to tip of snout than to

eye; canthi distinct; lores concave; pineal visible;
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Fig. 26. Huia sumatrana: 1, hyoid body (x6); 2, metasternum and mesosternum (x6); 3, first and second

metacarpals (
x 6); 4, terminal phalanx (

x 6); 5, dorsal aspect of disk of third finger (
x 6); 6, ventral aspect of disk of

third finger (
x 6).

tympanum large, round, and translucent, without

raised rim, about 1/j-% diameter of eye; vomerine

teeth forming an oblique row on narrow ridges.

Fingers slender, first finger slightly longer than sec-

ond; tips of all fingers expanded into small round

disks with circummarginal grooves, disk of third

finger 0.61 times diameter of tympanum in males,

0.44-0.53 in females; subarticular tubercles pres-

ent; no supernumerary metacarpal tubercles; hind

limb long, length of tibia about %SVL; disks of

toes equal to those of fingers; toes including fourth

fully webbed to disks laterally; subarticular tuber-

cles oval and bulging; a small oval inner metatarsal

tubercle; outer metatarsal tubercle present. Skin

slightly rough on back, smooth on belly; dorso-

lateral and temporal folds present. In alcohol, light

brown on back and limbs; dark brown bar below

canthus; an oblique, dark infraorbital bar from eye

to angle of mouth; a dark mark along temporal
fold and another one on shoulder; two dark cross-

bars on forearm; four widely spaced crossbars on

thigh, three on tibia, and three on tarsus; rear of

thigh brown with small light-colored spots; small

dark spots on lower jaw; belly light without mark-

ings.

Male with gular pouches; velvety nuptial pad
on first finger.

Length of head 0.40-0.43 times SVL; width of

head 0.33-0.35 times SVL; diameter of tympa-
num 0.53 of eye diameter in females, 0.62-0.74

in males; length of tibia 0.72-0.79 times SVL.

Length of hyoid body greater than width; an-

terior horn with anterior process; length of pro-

cessus alaris about lh length of hyoid; posterolat-

eral process short; no medial cartilage on posterior

horn. Mesosternum simple, posterior end trans-

verse, length more than 2 times width; metaster-

num notched, limbs diverging. Length of first

metacarpal 0.69 times length of second; width of

terminal phalanx of third finger 0.4 times length.

Tadpoles— Four individuals: zma 5093, stages

30, 38, zma 5104, stage 41 (2); collected at Deli,

Sumatra. The advanced larvae have characters of

adults of this species; fully webbed toes and a vis-

ible outer metatarsal tubercle.

Head-body oval, broadly rounded at snout, flat

below; eye dorsal; interorbital width greater than

diameter of eye; nostril midway between tip of

snout and eye; spiracular tube low on side, free of

body, as long as diameter of eye. Oral disk ventral,

followed by a large abdominal sucker; upper lip

lacking papillae except at side of mouth; denticle

formula 111:4-4/ 1-1: VII; upper beak M-shaped,
lower V-shaped, neither beak divided, margins with

fine serrations, outer surfaces of both beaks smooth.

Abdominal sucker with a marginal band of cor-

nified epidermis around entire margin, small patch

of similar tissue anteriorly.

Glandules scattered around snout, a circumor-

bital ring, many glandules low on side of head near

oral disk and below and behind the eye; a mid-

dorsal band beginning behind eyes and continuing
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midlaterally near end of body; 2-4 ventrolaterally;

about 1 at base of ventral fin beyond middle of

tail.

Head-body length 12.3-18.2 mm; width of body
0.63-0.65 times HBL; length of snout 0.39 times

HBL; interorbital width 0. 19-0.20 times HBL; in-

ternasal 0.17-0.19 times HBL; diameter of eye

0.21-0.23 times HBL; length of abdominal sucker

0.57 times HBL; width of sucker 0.48-0.54 times

HBL.
Discussion— Two males, one immature (zma

5091, Pantjan Batu, Sumatra), one with vocal

pouches and nuptial pads (zma 5904, Pantjahan,

Sumatra), have dorsolateral folds as in H. suma-

irana but differ from this species in lacking an

outer metatarsal tubercle and having the fourth

toe webbed only as far as the distal subarticular

tubercle. Both of these specimens are badly faded,

but the immature one has 7 crossbars on the thigh.

These two probably represent a separate species.

SVLs are 24 mm(5091) and 30.5 mm(5094).

Meristogenys gen. nov.

Type species: Hylarana jerboa (Gunther).

Diagnosis— Tadpoles with upper beak divided,

coarsely serrated, and outer surfaces ribbed (fig. 3,

parts 2,3); length of first metacarpal less than 0.5

times second; first finger greater than second; length

of tibia more than 0.7 times SVL, disk of at least

the inner toe slightly larger or equal to those of

fingers. These characters distinguish Meristogenys
from Amolops and Huia.

Characters of Meristogenys— Body slender,

width of head less than length; snout pointed; first

finger usually longer than second; finger tips have

small disks, smaller in diameter than tympanum;
length of tibia greater than 0.7 times SVL; disks

of at least three inner toes slightly larger or equal
to those of fingers except in M. kinabaluensis; with

a small, rounded outer metatarsal tubercle, except
in M. kinabaluensis.

Males with gular pouches, velvety nuptial pad
on first finger; skin rough above, usually with small

horny granules except in M. kinabaluensis; first

metacarpal less than 0.5 times second; anterior %
of nasal bone narrowed and parallel-sided.

Tadpoles with large abdominal suckers with

raised free borders immediately behind the oral

disks; upper or both beaks divided, with coarsely

serrated margins and ribbed outer surfaces; post-

orbital glands, midlateral glands, infraorbital

glands, and spiracular glands (and sometimes cau-

dal glands) present.

Distribution —Borneo.

Etymology— Meristogenys refers to the divid-

ed beaks of the tadpoles.

Key to Species of Meristogenys

1 . Outer metatarsal tubercle absent kinabaluensis

Outer metatarsal tubercle present 2

2. Fourth toe webbed only to distal subarticular tubercle 3

Toes fully webbed 4

3. A smaller tympanum, %-V5 diameter of eye whiteheadi

A larger tympanum, %diameter of eye amoropalamus
4. Posterior rim of tympanum at level of angle of jaw in males 5

Posterior rim of tympanum behind angle of jaws of males 6

5. Ventral surface of tibia with a few scattered melanophores jerboa
Ventral surface of tibia dusky orphnocnemis

6. SVL 2.3 times length of head macrophthalmus
SVL 2.6 times length of head 7

7. Rear of thigh dark brown, dusted with small, irregular, light-colored spots phaeomerus
Rear of thigh blotched dark brown and cream poecilus

Meristogenys amoropalamus (Matsui)

Amolops amoropalamus Matsui, 1986, Copeia, 3: 628.

Type locality: Sungai, Pa Riman, Gunong Tapai Sai,

Sarawak in Borneo.

Diagnosis— Only three species of this genus—
M. amoropalamus, M. whiteheadi, and M. kina-

baluensis— do not have the fourth toe fully webbed.

M. amoropalamus differs from M. kinabaluensis

in having an outer metatarsal tubercle and from
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M. whiteheadi in having a smaller tympanum, at

most % the diameter of the eye.

Description— A moderate-sized species of this

genus, males 32-38 mm, female 62 mm(only 1

specimen); body moderately slender; width of head

less than length; snout obtusely pointed, projection

beyond lower jaw greater than lh depth of snout

at level of nostril; nostril nearer tip of snout than

eye; canthi very distinct and converging; lores

slightly oblique near lip; pineal body visible; tym-

panum with obviously raised rim, translucent, di-

ameter %length of eye; vomerine teeth weak, con-

verging backward. Fingers slender; first finger

slightly longer than second; tips of all fingers ex-

panded into disks with circummarginal grooves;

disk-of third finger '/? diameter of tympanum; sub-

articular tubercles oval and bulging, supernumer-

ary tubercles faintly visible at least on two outer

fingers; three separated palmar tubercles; hind

limbs slender, tibia 0.72 times SVL; disks of at

least three inner toes equal to those of fingers; toes

fully webbed except fourth which has two phalan-

ges free; subarticular tubercles oval and bulging; a

long narrow inner metatarsal tubercle; outer meta-

tarsal tubercle present. Skin with some granules

on back; sides of body with large and small gran-

ules; dorsolateral fold distinct; temporal fold vis-

ible and curved, posterior side of thigh with gran-

ules; belly smooth. Light brown on back, granules

dark brown; dorsolateral fold dark brown; dark

brown crossbars on limbs; thigh mottled; ventral

surface of tibia dusky.

Male with paired gular pouches; small velvety

nuptial pad on first finger.

Musculus palmaris longus undivided; m. p. pro-

fundus attached to dorsal surface of aponeurosis

palmaris. First metacarpal bone 0.46 times length

of second; width of terminal phalanx of third finger

0.50 times length.

Tadpoles— fmnh 229861 (stages 25, 28, 37 [2],

38, and 41), 229862 (28, 29, 30, 38 [2]), 229863

(29, 31, 36, 38, 41), 130893 (29), 228007 (31).

These tadpoles are assigned to M. amoropalamus
on the basis of two characters of transforming in-

dividuals; fourth toe with full web only to distal

subarticular tubercle; outer metatarsal tubercle

present; rear of thigh brown with small light-col-

ored spots dusted with melanophores.

Head-body oval, broadly rounded at snout, flat

below; maximum width just behind eyes, 0.63-

0.76 times head-body length (HBL); eyes dorso-

lateral, not visible from below, eyeball width 0. 1 3-

0.18 times HBL (stages 24-41), nostril open, rim

not raised, much closer to eye than to tip of snout,

internarial 0.19-0.21 times HBL.

Oral disk ventral, upper lip separated from snout

by a groove; margin of upper lip smooth; lower

lip and corner of oral disk with papillae; upper
denticles 111:4-4 (9 individuals), IV:4-4 (one in-

dividual, stage 28), lower denticles 1-1 :V (stage

25), 1-LVI (28), 1-1:VI:1-1 (29), 1-1:VII (30, 37,

38), 1-1:VIII:1-1 (36, 37, 38); upper beak divided

into two parts, ribs 6 + 6 (25, 28), 9 + 9 (28), 10+10

(29), 12+ 12 (30, 38), 13+ 13 (36), 15+ 15 (37, 41),

16+16 (41), 17+17 (38); lower beak usually un-

divided, ribs 1 8-26 (stages 29-38), lower beak nar-

rowly divided in three 5 + 5 (25), 7 + 7 (28), 11 + 11

(41). Abdominal sucker with a marginal band of

brown cornified epidermis formed around the en-

tire circumference and two small patches of similar

tissue.

Tail heavily muscled, tapering near end to a

point; origin of upper fin from end of body, origin

of lower fin beginning at second third of tail. Head-

body with postorbital, infraorbital, spiracular, and

midlateral glandular patches, every granular gland

with visible opening; both fins with glands at their

bases.

Color in formalin, grayish brown on back, gray-

ish white on belly.

Habitat— Altitude 1300 m; forest streams.

Distribution— Borneo: Sarawak: Sungei Pa Ri-

man; Sabah: Kinabalu National Park.

Meristogenys jerboa (Gunther)

Hylarana jerboa Gunther, 1 872, Proc. Zool. Soc. Lon-

don, p. 599. Type locality: Matang, Sarawak.

Rana jerboa Boulenger, 1882, Cat. Batr. Sal. Brit. Mus.,

p. 67; 1920, Rec. Ind. Mus., 20: 196; van Kampen,
1923, Amph. Indo-Austr. Arch., p. 208; Smith, 1925,

J. Sarawak Mus., 3: 33, 1931, Bull. Raffles Mus., 5:

17.

Rana whiteheadi Boulenger, 1887, Ann. Mag. Nat.

Hist., (5), 20: 86; Mocquard, 1890, Nouv. Arch.

Mus. Nat. Hist. Nat., 2: 144 (part); Brongersma,
1937, Zool. Meded., 20: 17.

Amolops jerboa Inger, 1966, Fieldiana: Zool., 52: 236.

Diagnosis— This is one of two species {jerboa

and orphnocnemis) of Meristogenys in which the

posterior rim of the tympanum is at the level of

the angle of the jaws in males. In all other Meri-

stogenys species the rim of the tympanum is be-

hind the angle of the jaws in males. In M. jerboa

the ventral surface of the tibia has, at most, a few

scattered melanophores, but in M. orphnocnemis
the ventral surface of the tibia is dusky.

Description— A slender, moderate-sized spe-

cies, males 31-53 mm, females 60-82 mm; width

of head less than length; snout slightly pointed,
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projection beyond lower jaw equal to %of depth

of snout at level of nostril; nostril nearer to tip of

snout than to eye; canthi very distinct; lores oblique;

pineal body visible; large and translucent tympa-
num with obvious rim, diameter about '/?-% di-

ameter of eye; vomerine teeth grouped at rear edg-

es of vomerine ridges, converging backward

between choanae. Fingers slender, first finger

slightly longer than second; tips of all fingers ex-

panded into small disks with circummarginal

grooves; subarticular tubercles oval and bulging;

supernumerary tubercles visible at least on two

outer fingers; three separate palmar tubercles; hind

limbs slender; length of tibia 0.66-0.76 times SVL;
disks of three inner toes equal to or slightly larger

than those of fingers; toes fully webbed to disks

laterally; subarticular tubercles present; outer

metatarsal tubercle round. Skin coarsely sha-

greened on back; posterior side of thigh near anus

with very small horny granules in both sexes; dor-

solateral fold usually visible; temporal fold weak,

from above tympanum to axilla; belly weakly rough

posteriorly, smooth anteriorly. Reddish brown on

back in alcohol, dark brown just below dorsolat-

eral fold; dark cross bars on hind limbs; venter

cream or whitish; ventral surface of tibia usually

without melanophores.
Male with gular pouches; velvety nuptial pad

on first finger.

Hyoid body width less than length; anterior horn

with anterior process present; processus alaris

length less than 'A length of body of hyoid; medial

cartilage absent on posterior horn. Mesosternum

simple, posterior end transverse, length greater than

2 times width; metasternum expanded, not

notched. Musculus palmaris longus undivided;

most of m. p. profundus attaches to dorsal surface

of aponeurosis palmaris. First metacarpal bone

0.25 times length of second; width of terminal

phalanx of third finger 0.29 times length.

Habitat— Altitude 100-2200 m; forest streams.

Distribution— Borneo: Sarawak. This species

has been reported from Malay Peninsula (Boulen-

ger, 1912), Java, Sumatra, and Burma (Boulenger,
1 920). Because of the close similarity of the species

in this group, Boulenger's specimens cannot be

assigned clearly to any of these species based solely

on his descriptions.

Meristogenys kinabaluensis (Inger). Figure 27.

Rana whiteheadi (non Boulenger) Mocquard, 1890,
Nouv. Arch. Mus., 2: 144 (part): van Kampen, 1923,

Amphib. Indo-Austr. Arch., p. 210; Smith, 1931,

Bull. Raffles Mus., 5: 17.

Amolops kinabaluensis Inger, 1966, Fieldiana: Zool.,

52: 266. Type locality: Kiau, Mt. Kinabalu, Sabah,

Borneo.

Diagnosis— This is the largest species of the

genus, male 65 mm(1 specimen), females 93 mm
(5 specimens); no outer metatarsal tubercle; skin

smooth above; upper beak of larva divided into

two parts with 1 7-20 serrae.

Description— Body slender, width of head less

than length; snout obtusely pointed, projection be-

yond lower jaw greater than x
li depth of snout at

level of nostril; nostril nearer to tip of snout than

to eye; canthi very distinct and converging; lores

concave; pineal visible; tympanum round and

translucent with obvious rim, diameter about xh

diameter of eye; vomerine teeth in strong oblique

groups converging backward between choanae.

Fingers slender, first finger slightly longer than sec-

ond; tips of all fingers expanded into small disks

with circummarginal gooves; subarticular tuber-

cles oval and bulging; supernumerary tubercles

visible at least on three outer fingers; three separate

palmar tubercles; hind limbs slender; length of

tibia 0.68 (1 male), 0.65 (5 females) times SVL;
disks of inner three toes equal to those of fingers;

full web to distal subarticular tubercle, narrow

fringes on both sides to disk; subarticular tubercles

oval and bulging; inner metatarsal tubercle narrow

and long; no outer metatarsal tubercle. Skin smooth

on back; a narrow, interrupted dorsolateral fold;

temporal fold weak and curved; belly smooth an-

teriorly, posteriorly rugose. Dark brown, with in-

distinct small darker spots on back and on dor-

solateral and supratympanic folds; limbs with dark

crossbars in alcohol.

Male with gular pouches; velvety nuptial pad
on first finger.

Hyoid body width less than length; anterior horn

with anterior process present; processus alaris

length less than l h length of body of hyoid; pos-

terior process length '/>— '/2 length of body of hyoid;

medial cartilage absent on posterior horn. Meso-

sternum simple, posterior end transverse, length

equal to 1 .2-2.0 times width; metasternum notched

and limbs parallel. Musculus palmaris longus un-

divided; m. p. profundus attaches to dorsal surface

of aponeurosis palmaris. First metacarpal bone 0.5

times length of second; width at crossbar of ter-

minal phalanx of third finger 0.58 times length.

Tadpole with a large abdominal sucker; denticle

formula 111:4-4/ 1-1: VI; postorbital, midlateral,

infraorbital, and spiracular glands present, no
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Fig. 27. Meristogenys kinabaluensis: 1, hyoid (x4); 2, mesosternum and metasternum (x4); 3, ventral aspect of

third finger (
x 8); 4, terminal phalanx of third finger (

x 4); 5, first and second metacarpals (
x 4).

glands on tail; upper beak divided, 1 7-20 serrae;

lower beak undivided, 24 serrae.

Habitat— Forest streams.

Distribution— Borneo: Sabah: Kiau, Mt. Kin-

abalu.

Meristogenys macrophthalmus (Matsui)

Amolops macrophthalmus M&tmi, 1986, Copeia, 1986:

623. Type locality: Sungai Metallum, Sungei Pesu

Camp. Bintulu District, Sarawak.

Diagnosis— In three species— M. macrophthal-

mus, M. phaeomerus and M. poecilus— the pos-

terior rim of the tympanum is at the level of the

angle of the jaws in males. In M. macrophthalmus
the body is shorter, only 2.3 times the length of

the head, in contrast to 2.6 times in M. phaeo-
merus and M. poecilus.

Description— A moderate- sized species, male

36.7 mm;body moderately depressed and slender;

width of head slightly less than length; snout ob-

tusely pointed, projection beyond lower jaw equal

to V2 depth of snout at level of nostril; nostril mid-

way between tip of snout and eye; canthi sharp
and converging; lores vertical at canthi; pineal vis-

ible; tympanum slightly greater than Vi diameter

of eye; vomerine tooth patches oval, converging
backward between choanae. Fingers slender, first

equal to second; tips of all fingers expanded into

disks with circummarginal grooves; disk of third

finger less than xh diameter of tympanum; subar-

ticular tubercles oval and bulging; supernumerary
tubercles present on three outer fingers; three sep-

arated palmar tubercles; hind limb moderately

long, tibia 0.62 times SVL; disks of at least three

inner toes slightly larger than those of fingers; toes

fully webbed to disk laterally; excision of web to

middle subarticular of fourth toe; a narrow fringe

on medial edge of first toe; subarticular tubercles

oval and bulging; inner metatarsal tubercle nar-

row; outer metatarsal small and round. Skin rough
on back; on side of body; posterior side of thigh,

and temporal fold, light horny granules on tuber-

cles; dorsolateral fold straight; belly rough. Gray-
brown on back in alcohol; below dorsolateral fold

dark brown; grayish and dark brown crossbars on

limbs; ventral surface light brown.

Male with paired gular pouches; velvety nuptial

pad on first finger.

Musculus palmaris longus undivided; m. p. pro-

fundus attaches to rim of aponeurosis palmaris.

First metacarpal bone 0.43 times length of second;

width of terminal phalanx of third finger 0.5 times

length.

Habitat— Forest streams.

Distribution— Borneo: Sarawak.

Meristogenys orphnocnemis (Matsui). Figure 28.

Amolops orphnocnemis Matsui, 1986, Copeia, 1986:

625. Type locality: Kampong Bundu Tuhan, near

Kinabalu in Borneo.
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Diagnosis— In two species of this genus, M. jer-

boa and M. orphnocnemis, the posterior rim of the

tympanum is at the level of the angle of the jaws

in males; in all other species the rim of the tym-

panum is behind the angle of the jaws. In M. jerboa

the ventral surface of the tibia has a few scattered

melanophores, but in M. orphnocnemis ventral

surface of tibia is dusky.

Description— A small-sized species of this ge-

nus, males 32-37 mm( 1 2 specimens), females 60-

6 1 mm(2 specimens); body slender and moder-

ately depressed; width of head less than length;

snout obtusely pointed, projection beyond lower

jaw equal to Vi depth of snout at level of nostril;

nostril nearer tip of snout than to eye; canthi dis-

tinct, converging; lores slightly oblique, concave;

pineal body visible; tympanum with raised rim,

translucent, diameter 0.62 (males), 0.42 (females)

times diameter of eye; vomerine tooth groups oval,

converging backward between choanae. Fingers

slender; first finger slightly longer than second; tips

of all fingers expanded into disks with circum-

marginal grooves, disk of third finger 'A diameter

of tympanum; subarticular tubercles oval and

bulging; supernumerary tubercles not visible, light

spot at base of two outer fingers in appropriate

position; three separate palmar tubercles; hind

limbs slender, tibia 0.71 times SVL; disks of at

least three inner toes equal to those of fingers; fully

webbed to disks of all toes; subarticular tubercle

with narrow fringes on both sides to disk; inner

sides of second the third toes fully webbed to distal

subarticular tubercle and with fringes of skin to

disks; an oval inner metatarsal tubercle; outer

metatarsal tubercle round. Skin rough, some light

homy granules on back; dorsolateral glandular fold

visible; temporal fold visible; side of body coarsely

granular; belly weakly rugose. Chocolate brown on

back in alcohol; grayish and dark brown crossbars

on limbs.

Male with gular pouches; velvety nuptial pad
on first finger.

Mesosternum simple, posterior end transverse,

length greater than 2 times width; posterior margin
of metasternum notched, limbs diverging. Mus-

culus palmaris longus undivided; m. p. profundus
attaches to dorsal surface of aponeurosis palmaris.

First metacarpal bone 0.57 times length of second;

width of terminal phalanx of third finger 0.38 times

length.

Tadpoles— fmnh 229867 (stages 38, 41 [3]),

collected from Sabah, Mt. Kinabalu, August 1985.

Assigned to this species on the basis of the follow-

ing characters: ventral surface of tibia dusky; all

Fig. 28. Meristogenys orphnocne-
mis: mesostemum and metasternum

(x4).

toes with full web to disk; a narrow fringe of skin

along medial edge of first toe.

Head-body oval, broadly rounded at snout, flat

below; maximum width just behind eyes, 0.65

(stage 41), 0.69 (stage 38) times length of head-

body; eyes dorsolateral, not visible from below,

eyeball width 0. 1 6 (stage 38), 0. 1 9 (stage 4 1 ) times

HBL; nostril open, rim not raised, much closer to

eye than to tip of snout; internarial 0. 1 7-0. 1 9 (stage

41), 0.20 (stage 38) times HBL. Oral disk ventral,

upper lip separated from snout by a groove; mar-

gin of upper lip smooth; lower lip and corner of

oral disk with papillae; denticles 111:2— 2/1— 1:V-

VIII (stages 38, 41); both beaks divided, upper

with 8-10 ribs in each half, lower with 6-8. Ab-

dominal sucker with a marginal band of brown

cornified epidermis around the entire circumfer-

ence and two more medial patches of similar tis-

sue.

Tail heavily muscled, tapering near end to a

point; origin of upper fin from end of body, origin

of lower fin beginning at second third of tail.

Head-body with postorbital, infraorbital, spi-

racular, and midlateral glandular patches; lower

fin with a few glands.

Forelimbs (stage 4 1 ) with disk at tip of fingers,

disks of toes larger than those of fingers; inner and

outer metatarsal tubercles present.

Color in formalin, grayish brown on back; gray-

ish white on belly.

Habitat— Forest streams.

Distribution —Borneo.

Meristogenys phaeomerus (Inger and Gritis). Fig-

ure 29.

Amolops phaeomerus Inger and Gritis, 1983, Fieldi-

ana: Zool., n.s., no. 19: 9. Type locality: Nanga
Tekalit, Kapit District, Seventh Division, Sarawak.

Diagnosis— Rear of thigh dark brown, dusted

with small irregular light spots; mature larvae lack-

ing spinules on head and body; denticle formula
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Fig. 29. Meristogenys phaeomerus: 1, hyoid (
x 5); 2, mesosternum and metasternum (

x 4); 3, ventral aspect of

third finger (
x 6); 4, terminal phalanx of third finger (

x 6); 5, first and second metacarpals (
x 6); 6, skull (

x 4). Below

and left, life-sized male.

111:3-3/1-1 :V; both beaks divided, ribbed, 6-8

serrae in each half of each beak.

Description— A small species, males 33-44

mm, females 57-72 mm, body moderately slen-

der; width of head less than length; snout obtusely

pointed, projection beyond lower jaw greater than

Vi depth of snout at level of nostril; nostril closer

to tip of snout than to eye; canthi distinct, sharp,

and converging; lores vertical at canthi, oblique

near lip; pineal body visible; tympanum with raised

rim, distinct and translucent, diameter Vi length

of eye; vomerine teeth weak, in short groups and

converging backward between choanae. Fingers

slender, first finger slightly longer than second; tips

of fingers expanded into disks with circummar-

ginal grooves; width of disk of third finger
xh di-

ameter of tympanum; subarticular tubercles oval

and bulging; no supernumerary tubercles; outer

palmar tubercle present; hind limbs slender, tibia

0.7 times SVL; disks of toes equal to or slightly

larger than those of fingers; toes fully webbed, with

excision of the web between fourth and fifth toes

distal to middle subarticular tubercle of fourth toe;

inner metatarsal tubercle oval, shorter than dis-

tance between it and subarticular tubercle of first

toe; a round, raised outer metatarsal. Skin rough,

granular on back; dorsolateral glandular fold pres-

ent but weak; skin rough on belly. Chocolate brown
on back in life, with small dark spots; alternating

grayish and dark brown crossbars on limbs.

Male with gular pouches; velvety nuptial pad
on first finger.

Hyoid body width less than hyoid body length;

anterior horn with anterior process present; pro-

cessus alaris length less than Vi length of body of

hyoid; posterior process length V3-V2 length of body
of hyoid; medial cartilage absent on posterior horn.

Mesosternum simple, posterior end transverse,
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Fig. 30. Meristogenys poecilus: 1, hyoid (x4); 2, metasternum and mesosternum (*3); 3, ventral aspect of third

finger (
x 8); 4, terminal phalanx (

x 4); 5, first and second metacarpals (
x 4); 6, skull (

x 3). Below, life-sized male.

length greater than 2 times width; posterior rear

of metasternum notched and limbs diverging.

Musculus palmaris longus undivided; m. p. pro-

fundus attaches to dorsal surface of aponeurosis

palmaris. First metacarpal bone 0.41 times length

of second; width of terminal phalanx of third finger

0.22 times length.

Tadpole with large abdominal sucker; denticle

formula 111:3—3/1—1 :V; postorbital, midlateral, in-

fraorbital, and spiracular glands present; both beaks

divided as in diagnosis.

Habitat— Forest streams.

Distribution— Borneo: Sarawak.

Meristogenys poecilus (Inger and Gritis). Figure

30.

Amolops poecilus Inger and Gritis, 1983, Fieldiana:

Zool., n. s., no. 19: 11. Type locality: Nanga Tekalit,

Kapit District, Seventh Division, Sarawak, in Bor-

neo.

Diagnosis— Rear of thigh pied or blotched dark

brown and cream; tadpole with denticle formula

111:3-3/ 1-1 :1/V: 1-1 (stage 38); both beaks of tad-

pole divided, ribbed, 7-8 serrae in each half of

upper beak, 6 in each half of lower.

Description— A large-sized species, males 34-

52 mm, females 60-78 mm; body slender; width

of head less than length; snout obtusely pointed,

projection beyond lower jaw equal to 2h of depth

of snout at level of nostril; nostril nearer to tip of

snout than to eye; canthi very distinct, sharp and

converging; lores vertical at canthi and oblique

near lip; pineal body visible; tympanum with raised

rim, distinct and translucent, diameter less than

V2 length of eye; vomerine teeth in small groups

oblique nad converging backward between choa-

nae. Fingers slender, first finger slightly longer than
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second; tips of fingers expanded into disks with

circummarginal grooves; width of disk of third

finger %diameter of tympanum; subarticular tu-

bercles oval and bulging; no supernumerary tu-

bercles; outer palmar tubercle present; hind limbs

slender, tibia 0.76 times SVL; disks of toes slightly

larger than those of fingers, at least three inner

disks of toes; toes fully webbed, excision of web

between fourth and fifth toes at level of proximal

edge of outer subarticular tubercle of fourth toe;

first toe with narrow fringe of skin on medial edge;

inner metatarsal oval; a small, round, outer meta-

tarsal tubercle. Skin rough on back, with weak

dorsolateral fold; skin rough on belly. Chocolate

brown on back in life; venter yellow; forelimb me-

dium brown with dark brown speckles; dorsal sur-

face of leg with gray-brown and blackish brown

bars.

Male with gular pouches; velvety nuptial pad
on first finger.

Hyoid body width less than length; anterior horn

with anterior process present; processus alaris

length less than Vs length of body of hyoid; pos-

terior process length
lh-Vi length of body of hyoid;

medial cartilage on posterior horn absent. Meso-

sternum simple, transverse, length greater than 2

times width; metasternum notched and limbs par-

allel. Musculus palmaris longus undivided; m. p.

profundus attaches to dorsal surface of aponeu-
rosis palmaris. First metacarpal bone 0.48 times

second; width at crossbar of terminal phalanx of

third finger 0.43 times length.

Tadpole with a large abdominal sucker; denticle

formula 111:3— 3/1— 1:IV: 1-1; postorbital, midlater-

al, infraorbital, spiracular, and caudal glands pres-

ent; both beaks divided into two parts and with

ribbed formula as in Diagnosis.

Habitat— Small forest streams.

Distribution— Borneo: Sarawak.

Meristogenys whiteheadi (Boulenger)

Rana whiteheadi Boulenger 1887, Ann. Mag. Nat.

Hist., (5)20: 90. Type locality: Kinabalu; Mocquard,
1890, Nouv. Arch. Mus. Natl. Hist. Nat., (3)3: 144

(part); Brongersma, 1937, Zool. Meded., 20: 17.

Amolops jerboa, Inger, 1966, Fieldiana: Zoology, 52:

263.

Amolops whiteheadi, Inger and Gritis, 1983, Fieldi-

ana: Zool., n.s., no. 19: 8; Matsui, 1986, Copeia,

1986(3): 623.

Diagnosis— In three species of this genus—M.

amoropalamus, M. kinabaluensis, and M. white-

headi— the fourth toe is fully webbed to the distal

subarticular tubercle, with narrow fringes on both

sides to the disk. Meristogenys whiteheadi has a

smaller tympanum than M. amoropalamus and is

a much larger frog. This species differs from M.
kinabaluensis in having a larger tympanum.

Description (from Boulenger, 1920)— A mod-
erate-sized species, males 43-64 mm(N =

3), fe-

males 63-93 mm(N =
9); length of head equal to

or slightly greater than width; snout rounded or

obtusely pointed, feebly projecting beyond the

mouth; nostril nearer the tip of the snout than the

eye; canthi distinct; loreal region feebly oblique,

deeply concave; tympanum very distinct, %-%the

diameter of the eye; vomerine teeth in short trans-

verse or oblique series, in line with the posterior

border of the choanae or just behind them.

Fingers rather long and slender; first finger as

long as or longer than the second; tips of all fingers

dilated into disks with circummarginal grooves;

subarticular tubercles very prominent; hind limbs

very long and slender, tibia 0.7 (3 males), 0.69 (9

females) times SVL; toes full webbed to distal sub-

articular tubercles, with narrow fringes on both

sides to disks; subarticular tubercles very promi-

nent; inner metatarsal tubercle oval or elliptic; outer

metatarsal tubercle very small or absent.

Skin with granules on back or shagreened; glan-

dular fold present, sometimes continued to about

halfway between it and the second or followed by
a series of warts; lower parts smooth, or posterior

part of belly and posterior half of thighs feebly

granulate.

Dark gray, purplish brown, or reddish brown

above, sometimes with darker spots or marblings,

or with scattered small, light-colored spots; a

blackish streak below the canthus rostralis and on

the supratemporal fold; temporal region blackish

or with blackish spots; limbs with or without more
or less distinct dark crossbands; hinder side of

thighs purplish brown.

Male with paired gular pouches; large pad on

the first finger.

Nasal bones narrrow, oblique, widely separated

from each other; ethmoid largely exposed above,

obtusely pointed in front, extending to between

the nasals; terminal phalanges T-shaped.

Tadpole with a large ventral sucking disk behind

the mouth, free on its borders, truncate in front;

tail obtusely pointed, the upper crest not extending
to the origin of the muscular part. Beaks black,

each formed of two pieces, separated in the middle

by a considerable space; these pieces ribbed and

strongly toothed; lips large, lower with a fringe of

papillae; denticle formula 11:3—3/1— 1:IV.
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Distribution —Borneo:

Sarawak: Pata River.

Sabah: Mt. Kinabalu; terior of Hainan. Proceedings of the Zoological Society
of London, 1899: 956-962.

. 1903. Description of new batrachians from
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